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ABSTRACT 
EXPLORING INTERACTIVE SURVIVORSHIP PLANS: PATIENT PERCEIVED 
VALUE, ACCEPTANCE AND USABILITY EVALUATION OF AN ONLINE 
BREAST CANCER SURVIVORSHIP TOOL 
by 
Akshat Kapoor 
 
The University of Wisconsin-Milwaukee, 2016 
Under the Supervision of Professor Priya Nambisan 
 
 
Introduction: Having recently been discharged from the hospital, several breast 
cancer survivors find themselves unable to adjust to the transition and take 
charge of their own health, away from the confines of the hospital. 
 
With the rapid advancement in treatment methods and techniques, the rate 
of breast cancer survivors has grown exponentially. It is crucial to provide 
adequate means to support cancer survivors in an active manner. This includes 
regular monitoring for recurrence (or occurrence of new cancers), handling any 
related and non-related comorbidities, provide recommendations for preventive 
care as well as dealing with any long term side effects from the treatment. 
 
The specific objective of this research is to design and develop a 
personalized web application to support breast cancer survivors after treatment 
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(chemotherapy and/or radiation), as they deal with post-treatment challenges, 
such as comorbidities and side-effects of treatment. 
 
Methodology: I used an iterative design and development approach to produce 
a web application for breast cancer survivors that help them monitor their quality 
of life, provide them with personalized alerts based on their breast cancer related 
medical history as well as timely alerts, to remind them of follow up visits. Finally, 
I utilized a combination of qualitative methodology (thematic analysis), as well as 
user task analysis to assess the acceptability and usability of the prototype 
among a group of breast cancer survivors. User feedback was gathered on their 
perceived value of the application, and any user-interface issues that may hinder 
the overall usability among lay users were identified. 
 
Results: Fifteen breast cancer survivors participated in the acceptability and 
usability testing of the prototype. The prototype was found to be perceived as 
unique and valuable among the participants, in its ability to utilize personalized 
breast cancer related medical history. The application’s portability and capability 
of organizing their entire breast cancer related medical history as well as the at-
home tracking of various quality of life indicators were perceived to be valuable 
features. The application had an overall high usability, however certain sections 
of the application, such as viewing observations history were not as intuitive to 
locate. While participants appreciated the visual and graphical elements of the 
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website, the overall experience of the application would benefit from 
incorporating some sociable elements that exhibit positive re-enforcement within 
the end user and provide a friendlier and fun experience.  
 
Conclusion: The results of the study showcase the need to provide more 
personalized tools and resources to breast cancer survivors to support them in 
self-management after completion of treatment. It also demonstrates the ability to 
integrate breast cancer survivorship plans from diverse providers and paves the 
way to add further value-added features in consumer health applications, such as 
personal decision support. The feedback received from end-users will be used in 
order to further improve the prototype and address any existing user-interface 
issues. It is hoped that making such tools more accessible could help in 
engaging survivors to play an active role in managing their health and also 
encourage shared-decision making with their providers. 
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Chapter 1: Introduction 
 
1.1 Problem Definition 
Newly discharged breast cancer patients are often faced with a very difficult 
situation. While in hospital, most of their health needs are actively taken care of 
by the hospital staff, such as what tests to perform and when, what, how much 
and when medication is to be administered, in addition to continually monitoring 
the patient’s condition and response to treatment. During the course of the 
treatment, almost the entire responsibility of administering treatment and care 
lies with the hospital and its staff including the nurses and physicians. 
 
Upon discharge from the hospital, the patients suddenly find themselves 
having to take care of themselves, often without the proper training and 
understanding of their current condition, and what to expect in the near future, in 
the form of side effects of treatment as well as possible recurrence (Cappiello et 
al., 2007; (Ganz et al., 2004); (Leedham & Ganz, 1999). 
 
With better cancer treatments now available, the number of breast cancer 
survivors has also grown exponentially in the past decades. However, availability 
of adequate resources and tools for breast cancer survivors has not kept up with 
the rapid advancement in treatment options. Instead of being passive consumers 
of various healthcare services, patients wish to become more active and involved 
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in their health than ever before. However, they face several barriers, such as the 
lack of knowledge and understanding of their medical condition, coupled with the 
lack of specific tools and resources that enable them to achieve this (Fredette, 
Sheila; Cappiello et al., 2007; Paskett & Stark, 2000).  
 
1.2 Gaps in Research 
After a thorough online survey of popular health-related resources, such as 
National Center for biotechnology Information (NCBI), WebMD and National 
Cancer Institute (NCI) for breast cancer survivors related resources; it was found 
that currently, not many patient-driven and managed survivor care plans exist.  
While most electronic cancer survivor care plans are generic in nature, 
failing to account for the unique individual characteristics and the nature of the 
patient’s condition, another more customized cancer survivorship care plan does 
currently exist, in the form of a paper document that is handed to the patient 
before discharge. This form of a cancer survivor care plan assumes that the 
patient is capable enough to not only understand and retain all the terms and 
instructions contained within that document, but also remember to follow the 
guidelines it contains in the advised timeline. 
Several computer based tools aimed at cancer survivors were also 
surveyed online via a web search, however, they were found to be more of a 
questionnaire driven training and learning resource tool, rather than a 
comprehensive cancer survivor care plan. Again, such tools assume the patient 
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remembers all aspects of their medical history and is able to answer the 
questions asked. This method is subject to recall bias as well as manual error. 
Moreover, being a generic one size fits all solution, they were found to be 
inadequate to fully capture the unique characteristics of the patient and deliver 
personalized information. Additionally, they also relied on the patient to be 
proactive and initiate the training session, rather than delivering advisories and 
content when necessary. On the other hand, interactive communication systems 
have been shown to educate and inform breast cancer survivors with various 
aspects of life after breast cancer (Shaw et al., 2007), thus investigating an 
interactive breast cancer survivorship care plan deserves further investigation.  
 
1.3 Developed Patient Self-Management System 
Named after the Greek goddess of healing, After Cancer Education and 
Support Operations (ACESO) provides an interactive way for  patients to manage 
their condition using information residing in their personalized survivorship care 
plan, provided by their medical care provider. Several electronic medical record 
(EMR) systems available today allow a patient to view their medical record from 
the comfort of their home, using a computer terminal via a patient portal 
(Weingart et al., 2006). However, the information contained in a conventional 
survivor care plan is passive, usually in the form of a static paper document, and 
is designed such that a patient will need to proactively check and analyze and 
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interpret the information it contains, at the right time. Such a method for 
accessing personal health records is very passive and inefficient. 
ACESO aims to be an active, intelligent tool that continually monitors the 
information derived from the patient’s personalized survivorship care plan and 
the patient provided input, looks for periodic updates or changes, analyzes this 
information in real-time, and provides relevant feedback to the patient. This 
feedback could be in the form of various alerts, triggers or reminders, as well as 
related recently published news and journal articles, bringing critical information 
to the attention of the patient. 
These alerts, triggers and reminders are based on a pre-constructed 
knowledgebase repository, derived from cancer survivor guidelines, as well as 
the patient’s personalized breast cancer survivorship plan. The repository will 
contain a pre-defined set of rule-based alerts and triggers that can be activated 
based on the patient’s condition, or any adverse event. 
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Chapter 2: Background 
 
This chapter presents prior work in the fields of personal health information 
management, user-centered design, usability testing, online user experience, 
patient reported outcomes and observations of daily living as well as expert 
systems and personal decision support, all of which play an important role in the 
design, development and testing process of a novel personal health information 
tool for breast cancer survivors. 
 
2.1 Personal Health Information Management (PHIM) 
“Personal Health Information refers to activities that support consumers’ 
access, integration, organization, and use of their personal health information.” 
(Civan et al., 2006). An ideal PHIM system demonstrates efficient collection, 
storage and retrieval of health information. It is especially challenging for patients 
to be able to readily and quickly access their own personal health information. 
Since personal health information may be contained in a variety of documents, 
such as test results, reports, doctor’s notes, appointment cards, immunization 
records, etc., it becomes challenging for patients to find a way to best manage 
this information (Brennan, 2003). 
 
To further complicate matters, the nature of information contained in these 
documents requires that they be stored in a protected manner in order to ensure 
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privacy, while still enabling people to share their own health information at their 
free will. Currently, physically storing these documents at home by either filing 
them or keeping fragmented information in various places such as wallets, 
drawers, etc. are some ways most lay people choose to store this information 
(Brennan & Kwiatowski, 2003). This method leaves the information fragmented, 
making it especially challenging to find and retrieve accurate, complete and most 
recent information. Additionally, it fails to provide one with a more comprehensive 
view of the state of their health. 
A personal health record is “an electronic application through which 
individuals can access, manage and share their health information, and that of 
others for whom they are authorized, in a private, secure, and confidential 
environment” (Markle Foundation, 2003). Moreover, it utilizes modern computers 
and information technology to automate and streamline several tasks, such as 
the updating and retrieval of records on a periodic basis. 
A PHR gives the patient more control over their own information, allowing 
them complete access to their health information, anytime, anywhere. Having 
access to this complete set of information at their fingertips further empowers the 
patient to stay on track of their health plan, set personal health goals and most 
importantly, be able to make informed decisions that relate to their health (Ball et 
al., 2007). 
There are several different kinds of PHRs in use today. The more common 
kind is the provider-based PHR, which is managed by the patient’s health care 
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provider. However, this kind of a PHR has two major limitations (Tang et al., 
2006). First, the data is limited to whatever the provider is willing to provide. As a 
result, it might not contain complete and comprehensive data. Additionally, this 
approach does not solve the issue of fragmented information. Since a patient 
might have been to many different providers over several years, this results in 
multiple places where this information is being stored. This makes it challenging 
to get a complete picture of the patient’s health, and look at their medical record, 
as a whole. Since the primary responsibility of managing these kinds of PHRs 
rests with the provider, it has been shown that users are more accepting and 
willing to use a provider-based PHR system. One such successful attempt has 
been with the My HealtheVet system being used by the Veteran’s Health 
Administration. 
Users of this system were found to be highly satisfied, and used the 
system quite frequently, mostly to access pharmacy-related features (Nazi, 
2009). Similarly, users of another provider-based PHR by an HIV-AIDS clinic in 
San Francisco indicated successful adoption of the myHERO PHR, mostly to 
access laboratory results, medications and information on their health conditions 
(Kahn et al., 2009). 
On the other hand, a second kind of PHR’s, which are patient-managed 
leave the entire responsibility to manage personal health information in the hands 
of the patient (Tang et al., 2006). While this provides the user more control, and 
sports a more complete, unfragmented collection of their personal health 
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information, it is mired with a few drawbacks. The reliability of patient-entered 
data has often been questioned. Additionally, it has been found that long-term 
adoption of this kind of a personal health record system is very low, simply 
because the patients find it challenging to constantly keep up with new data and 
diligently enter it into the system (Kim et al., 2004). One such example was the 
GoogleHealth system. Google Health was a passive PHR, which served as a 
record-keeping tool, where patients had to manually enter various personal 
health data. This could have been one of the reasons for lack of adoption among 
the masses. Do et al (2011), in a study involving participants to compare different 
personal health systems, found Google Health to be the most unpopular tool, 
also scoring it low in usability. Thus, it is essential for an ideal personal health 
record system to not only passively allow the patient to record data, but also by 
being more interactive as well as proactive by providing them with feedback, 
alerts and guidance based on their current health condition.  
Another newer approach has been one of a hybrid system, which 
combines both kinds of PHRs. This kind of a PHR, while it is managed by the 
patient, is equipped to get automated, frequent updates from the provider’s PHR, 
while also allowing patients to enter data on their own, such as results of home 
medical tests. This results in a health record which is rich in information, 
comprehensive and provides complete and consolidated access to a patient’s 
record. This kind of a PHR has gained recent popularity since it combines the 
strengths of both earlier kinds of PHR systems. Microsoft HealthVault is one such 
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kind of a system, which has shown to be more popular among a group of test 
users, compared to a completely patient-managed PHR, such as Google Health 
(Do et al., 2011). 
More recently, another new breed of PHRs is being proposed, called 
iPHRs, or intelligent PHRs. Current research attempts to make the passive PHRs 
more intelligent, using triggers to provide efficient monitoring of an individual’s 
health record and alert the user prior to any potentially adverse event (Luo, 
2011). 
Combining the strengths of the various kinds of PHRs mentioned above, 
while eliminating their weaknesses can result in a very powerful, robust and 
popular PHR system. A PHR system that automates the import of patient health 
records from a provider’s EMR, resides in the cloud, and is accessible to patients 
anytime, anywhere on multiple devices, such as computer terminals and cell 
phones has the potential to transform and improve the overall health and quality 
of life for its users. 
 
2.2 User centered design and Usability testing 
2.2.1 User centered design 
User centered design is defined as the “design processes in which end-users 
influence how a design takes shape” (Abras et. Al, 2004). The principle puts the 
focus on the end-user, in order to ensure that resulting design of the system is 
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one that is intuitive, usable and ultimately results in an overall better user 
experience. 
 The concept originated in the 1980s, when Norman & Draper (1986) 
published research that brought attention to the need to recognize the interests 
of the user and put focus on the usability of a system’s design. 
 User-centered design may incorporate a variety of ways in which the user 
is involved in the design process. The user may be involved either in the 
beginning, during the requirements gathering phase, or after developing a 
prototype, in the form of usability testing. 
 As technology has evolved over the years, so has the field of human-
computer interaction, making it increasingly easier to use computers and 
technology. One of the main barriers to the adoption of consumer health tools, 
such as personal health records (PHRs) is the reluctance to use and operate 
computers among patients (Lui et al., 2011). The reasons for this are as varied 
as the variance in patient demographics. Depending upon the condition, patients 
may have special needs, preventing use of a conventional computer system. 
Additionally, lack of computer literacy poses another challenge to the use 
and adoption of information technology, especially among the elderly. Elderly 
population are especially faced with increased access, cognitive (memory 
impairment) or physical barriers (visual, hearing impairments) while using a 
personal health record (Lober et al., 2006). 
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Keeping up with new advances in computer technology, newer systems 
are being developed to make it easier than ever to be able to operate a computer 
system. While several voice-based systems are already in use, more recently, 
interfaces using computer vision are being developed that allow a user to control 
the system using facial expressions and hand gestures (Murthy et al., 2011). 
In the United States, only seven million adult users currently use PHRs 
(Lardinois, 2009). For a personal health record system to be successful, it is thus 
imperative that a universal design approach is adopted, to address the issues 
arising from patients with special needs (Tzeng & Zhou, 2013; Fuji et al., 2014).  
Learning from and understanding these barriers, a tool was redesigned for 
patients belonging to the Veterans Health Administration health system (Saleem 
et al., 2011), to remind them for periodic colorectal cancer screening. Evaluating 
the human-computer interaction, and thus improving upon the usability and 
workflow of the tool as well as various design enhancements resulted in an 
improved tool with better usability. 
Better design principles, such as employing simple interfaces with bright 
colors, larger icons as well as limit the use of text have shown to improve overall 
usability and patient experience of a PHR (Liu et al., 2011). Similarly, limiting the 
use of complex medical jargon also help patients with lower health literacy by 
making it easier to interpret their health information. 
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Cell phones today are a ubiquitous tool and have completely changed the 
way we perform various tasks in our everyday lives. Various providers and 
developers have come up with patient-centric applications that allow users to 
keep track of their health conditions, using a mobile device. This has the added 
benefit of making pertinent health information accessible for patients who are 
frequent global travelers. By having a standardized personal health record 
template available on their mobile devices, patients are able to quickly and easily 
share this information with health care providers in another country (Li et al., 
2011). 
Having basic health information at hand, such as demographics, 
medication, medical history, test reports, travel history and family medical history 
available on hand could result in saving lives, in the event of an emergency 
abroad. Thus, it has been demonstrated how better design principles and focus 
on user-centered design can greatly improve patient experience and provide a 
boost to the mass-adoption and continued of a personal health record.  
However, the convenience of a mobile device brings with it its own set of 
issues, such as privacy due to loss or theft. Smaller devices, such as cell phones 
generally tend to easy targets to loss or theft. This can have major privacy 
implications, due to the sensitive nature of the data contained within one’s 
personal health record. Additionally, solely relying on a single source of personal 
health information such as a cell phone, can be problematic in time of disruption 
of service or non-availability. 
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2.2.2 Usability Testing 
The ultimate reason for adopting a user-centered approach is to produce a 
system that is easy to use by the end users. It is therefore important to ascertain 
whether the system meets its intended goal of a high usability. 
There are several ways of testing a system for its usability, depending on 
the system environment, resources and stage of system development. Some of 
the established methods of usability testing include heuristic evaluation, cognitive 
walkthroughs and task analysis (Holzinger, 2005). 
Heuristic evaluation typically involves a group of experts individually 
evaluating the system to determine whether it each functional element follows 
established usability principles (Nielsen, 1993). While it is one of the most 
common usability testing methods, since this process requires a number of 
domain experts, it is not always feasible and cost-efficient. 
A cognitive walkthrough is a task-based method wherein an analyst 
attempts to simulate step-by-step user behavior in order to accomplish a set of 
tasks. After completing each task, the analyst assesses whether the system 
accommodates any end-user issues such as cognition, learning and their overall 
thought process (Lewis, C. & Wharton, C., 1997). While this process doesn’t 
need an already developed prototype, the major disadvantage is non-
involvement of the end-user. 
Finally, another widely used method for usability testing is the task-
analysis method. While a task is any of the various end-user’s work activities 
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involving the system, its analysis pertains to the understanding the end-users 
intuitions and their attempts at performing the tasks (Tucker, 2004). The concept 
of task analysis was founded in the field of Scientific Management (Taylor, 1911), 
with the intent in improving worker efficiency. This method involved the classic 
stop-watch method, wherein a user would be timed based on the duration of 
completing each assigned task. Since then, this method has been adopted in 
system design, even in consumer oriented health applications (Farzanfar et al., 
2004); (Kushniruk et al., 1997). Since this method directly involves the end-user 
participation, important insights into the real-world usability of a system can be 
ascertained using this technique. 
 
2.3 Patient reported outcomes (PRO) and Observations of Daily Living (ODLs) 
According to the US-FDA, patient reported outcome is the reporting of the status 
of a patient’s health condition, such that it originates directly from the patient, 
without a clinician interpreting the patient’s response  (“US-FDA,” 2006). 
 PROs can be a very vital and rich source of information about a disease or 
treatment received, however, due to various constraints, they cannot be easily 
measured in a clinical environment. Some examples of this kind of data is shown 
below in Table 2.3.1 (Chin, R & Lee, BY, 2008). 
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Table 2.1: Examples of data that can only be obtained from the patient  
 
 PROs are a significant source of information of the patients’ overall health 
condition, especially in situations where just the survival is not the ultimate goal, 
rather, it is important to monitor the quality of life, such as in breast cancer 
patients (Singh, 2010). 
 
During each patient encounter, a physician usually only gets a brief 
moment to quickly make observations, ask questions and gather information to 
make a pertinent recommendation or diagnosis. Unfortunately, the symptoms or 
observations expressed by the patient when not at the physician’s office may 
largely go unnoticed. Documenting this new source of information, when 
integrated with the data residing in the electronic medical record can prove to be 
a powerful tool in evaluating and managing the patient’s condition, as well as 
encouraging shared decision making (Brennan et al., 2010). 
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Observations of Daily Living (ODLs) are personally meaningful cues to an 
individual’s health condition. They further complement the more familiar 
symptoms the patients may already monitor. ODLs can be very diverse, 
depending on an individual’s condition, and can range from personal moods to 
stress, changes in physical activity or eating patterns and so on. Documenting 
and analyzing these ODLs can reveal certain patterns or changes in one’s 
health, allowing for further insight and change in treatment plans (Backonja et al., 
2012). 
There is strong evidence that suggests that overall, diverse patient 
populations express a positive attitude towards using electronic based methods 
while collecting patient reported data (Ruland et al., 2003). Such systems have 
also been demonstrated to be feasible and an effective means of capturing 
patient reported information for cancer patients (Abernethy et al., 2010). In a 
study involving 66 breast cancer patients, it was found that electronic tablets 
were a valid and acceptable method for collecting patient-reported outcomes in 
outpatient academic oncology (Abernathy et al., 2008). Furthermore, studies 
have also shown that patient reported outcome measures can effectively identify 
the most bothersome quality of life issues for cancer patients (Snyder et al., 
2011). 
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2.4 Expert Systems and personal decision support 
Founded on artificial intelligence principles, expert systems are specialized 
systems that try to emulate the judgement skills of a human expert, such as a 
physician. These systems can be trained using logic and algorithms, to enable 
them to perform complex computational tasks. 
 
Expert systems attempt to replicate human reasoning, rather than 
computational problem solving, when solving problems in a specific domain 
(Mehdi, 1993). Supported by an underlying information system, expert systems 
may be applied towards various management tasks, such as strategic planning, 
management control or operation control (Anthony, 1965). 
 
The increasing adoption of expert systems is bound to have an impact on 
the way we do several things. Substitution of face-to-face interaction by man-
machine interaction has made it possible for people to perform medical or tax 
consultations from the comfort of their homes (Schefe, 1990). 
 Recently, expert systems are increasingly being used in order to promote 
patient self-testing and self-management. Patient self-testing and self-
management has proven to be an effective means to improve conditions, such as 
thromboembolic events and has been shown to have a positive effect on patient 
outcomes, such as lower mortality and serious bleeding events, according to a 
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meta-analysis of various self-testing and management controlled trials 
(Bloomfield et al., 2011).  
 
Atrial fibrillation patients being treated with warfarin are able to use 
portable devices that continually monitor the anti-coagulation effect of the 
medication (Nutescu et al., 2011). These portable devices use expert systems to 
determine the level of effect of the medication and provide personal decision 
support, thus saving the patient from continually visiting their physician for n-
person testing, which may turn out to be not only inconvenient and time 
consuming, but also more expensive. Using intelligent devices such as these 
further empower the patient by allowing them to monitor their health more 
independently, from the comfort of their own home. This also offers the 
advantage of more frequent testing, wherein the patient can simply enter data, 
such as international normalized ratio (INR), which is a measure for 
anticoagulation effect, into a web-based system and the expert system displays 
and provides further dose and testing instructions (Ryan et al., 2008). 
Another proven application of expert systems is in the management of 
asthma symptoms among patients. Asthmatic patients may especially benefit 
from continually monitoring their body condition, in relation to the current 
environment, which may trigger an attack. A rule-based expert system, 
developed using data gathered from interviewing physicians and from online 
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medical resources has been shown to assist asthmatic patients to better self-
manage their condition, leading to a healthier lifestyle (Nee et al., 2010). 
Several other chronic conditions, such as arthritis, hypertension and type 2 
diabetes have also been shown to benefit from patient self-management, 
especially due to the easier availability of self-testing options at home 
(Bodenheimer et al., 2002). 
A mobile health product developed by AT&T called Diabetes Manager 
allows patients to get real-time education, alerts, reminders and supports to 
manage blood glucose levels at home, based on processing home-test results 
using expert systems (“AT&T,” 2012). An ideal solution such as this is one that 
promotes patient empowerment and independence, while also engaging 
caregivers and health care providers, when needed for added support. 
This paves the way for expanding the use of expert systems in continually 
monitoring and processing data, as it is entered into the personal health record 
system and providing adequate feedback to the patient. Expert systems still 
being an emerging technology, especially in the field of medicine, is mired in its 
own set of problems. The knowledge is brittle and they are not able to handle 
correctly the scope of rules, while also not being able to learn and adapt to new 
knowledge. Additionally, while they may appear to work, any problems or 
inaccuracies in their working is not easily or quickly identifiable.   
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Chapter 3: Prototype design and development 
 
This chapter describes the design and development process of the prototype as 
well as its core features and functions.  
3.1 Specific aims 
The prototype is aimed to make the traditional breast cancer survivorship plan 
more intelligent, comprehensive, interactive and portable, as compared to a 
traditional paper-based breast cancer survivorship care plan.  
Figure 3.1: Traditional Waterfall Development Methodology (Royce, 1970) 
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Requirements for developing the system were gathered using a 
combination of surveying current literature to identify needs of breast cancer 
survivors as well as consultation with a breast cancer nurse.  An iterative version 
of the development model, the waterfall model (Royce, W., 1970) was employed 
in the development process (Figure 3.1). 
With iterative development methods increasingly becoming the standard in 
application development, the iterative waterfall model allows the design and 
implementation of efficient systems within the healthcare industry (Kushurik, 
2002). Iterative evaluation methods further have been recognized to meet the 
designer’s, users’ as well as organization’s expectations (Kushurik, 2002; 
McConnell, 1996). 
 
3.2 System architecture 
ACESO is implemented as a web based application, supported by Apache Web 
Server for web hosting, PHP for server side scripting and a MySQL Server 
database engine. 
 ACESO is designed to be a web application, so that it may be accessed 
independent of operating system platform (Linux, Windows, OSX), from any 
device (web-enabled smartphone, tablet, laptop or desktop) and a variety of web 
browsers (Firefox, Internet Explorer, Safari, Chrome). The web-based 
implementation of ACESO ensures it is available to all users who have a web-
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enabled device, without the need for installation of any additional software. 
Figure 3.2 shows the system architecture of ACESO. 
 
Figure 3.2: ACESO system architecture 
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The data repository utilizes MySQL Server at the backend. Both the raw 
data, as well as processed information will be stored in a database on the 
MySQL Server.  
 The ACESO rule engine actively analyzes the raw data in the data 
repository and processes it to usable, actionable information. The ACESO 
processing engine then pushes this information to the patient. The Apache Web 
Server will be used to present this information, to the client, via a web browser. 
  
3.3 Process Flow 
 A typical user interaction with ACESO is described here. The user enters 
his/her login information and can view various elements of their personal cancer 
survivorship care plan as well as any relevant and upcoming alerts and 
reminders. This interaction is further described in Figure 3.3.  
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Figure 3.3: ACESO Process Flow 
 
When the user logs in to ACESO, the user is presented with a view of their 
breast cancer related medical history, as well as any upcoming reminders for 
recording home observation, or upcoming follow-up visits, that they need to be 
aware of. If the user does not log in frequently, these reminders will still be 
pushed to the user in the form of an email, or reminder on their smartphone, 
depending on their alert preference. Being a web based system, it is technology 
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independent, however, installable cellphone applications could potentially be 
developed as well, in an effort to make it even easier to use. 
 
 
 
Figure 3.4: Various user functions of ACESO 
 
Another important function of ACESO is the collection of patient reported 
observations of daily living (ODLs) that allows patients to record everyday 
activities, observations and occurrences, resulting in a chronological log of their 
self-reported health history. This may be useful to not only detect any health 
patterns, or significant changes in the state of health, but this information will also 
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be used to create timely alerts for patients, bringing to their attention the 
detection of any significant health patterns. Past recorded observations are 
presented to patients in the form of graphical reports to get a historical view of 
that particular observation. Patients may print and share these reports with their 
provider during their next follow-up visit. Identifying the presence or absence of 
any improvement in the observed symptoms, could also allow the physicians to 
modify treatment plans, leading to more effective treatment therapies. 
 
3.4 Data Model 
The back end of ACESO is supported by a MySQL database engine, which 
manages the database that hosts the raw data, as well as any derived 
information. The database design of ACESO follows a relational database model. 
 The relational database is used to store the primary, raw patient data as 
well as derived and processed information. Additionally, it also contains patient 
ODLs, their breast cancer related medical history, follow up visits, recorded 
symptoms as well as a knowledgebase of rules to interpret the raw data. 
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Figure 3.5: ACESO database physical model 
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3.5 Data Sources 
A variety of data sources are utilized by ACESO, these include private, 
government, regulatory bodies or non-profit organizations. 
 
As depicted below in Figure 3.6, patient data is sourced from breast cancer 
survivorship plans of breast cancer survivors. Upon completion of treatment 
(chemotherapy and/or radiation), each patient is provided this survivorship care 
plan document by their provider. The user enters information from this document 
into the system the first time that they set up their account. This data represents 
the raw data in the data repository, allowing the creation of personalized, custom 
action items (triggers, alerts, reminders) for each user patient. 
29 
 
 
Figure 3.6: Data Sources of ACESO 
 
Another vital source of data is the patient generated and originates from 
the users themselves. Patients may routinely enter data based on their 
observations at home, pertaining to their health and well-being. These 
observations of daily living (ODLs) are used to detect any changes in the 
health patterns of the patient in between physician visits. ODLs may collect 
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data on a variety of areas, such as fatigue, mood, sleep quality, etc. in 
addition to specific symptoms recorded by the patient.  
 There are various types of symptoms or observations a breast 
cancer survivor may expect to experience after discharge from hospital. There is 
a very broad range and scope of ODLs that encompass various quality of life 
determinants, which may range from sleep quality and fatigue to pain and 
adverse reactions (to procedures and/or medications).  Some of the most 
common symptoms experienced by breast cancer survivors are shown below. 
Figure 3.7: Spectrum of potential side effects experienced by breast 
cancer survivors (Hayes, 2007) 
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One of the most common side effects of cancer treatment that is symptom 
experienced by most breast cancer survivors is fatigue. Roughly as many as 
70% of cancer patients receiving radiation therapy and chemotherapy experience 
fatigue. The rigorous courses of various medical procedures and strong 
medications have a debilitating effect on one’s body, making it more prone to 
fatigue (Smets et al., 1993). In a study comprising 1957 breast cancer survivors, 
it was observed that while the rate of occurrence  of fatigue among breast cancer 
survivors and similar aged women is quite similar, the cancer survivors 
experience a more severe level of fatigue, which is associated with higher levels 
of pain, depression and insomnia (Bower et al., 2000).  The Brief Fatigue 
Inventory (BFI) was utilized to report fatigue from patients. This scale has been 
found to be an internally stable instrument, being easy to complete among 
cancer patients (Mendoza et al., 2000). 
Depression is another common symptoms experienced by breast cancer 
survivors. Unfortunately, it is often goes unrecognized and thus untreated which 
further worsen their overall condition (Fann et al., 2008).  Women undergoing 
invasive procedures such as mastectomy, lumpectomy and radiation therapy 
express high levels of depression as a result of dissatisfaction with body image 
(Lasry et al., 1987). Other side effects of treatment, such as hair loss from 
chemotherapy, weight gain, sexual functioning often result in a low self-esteem, 
leading to depression among breast cancer patients (Fobair et al., 2006). The 
CES-D scale is a commonly used short, self-report scale designed to measure 
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depressive symptomatology in the general population. It has been tested in 
various household surveys with high internal consistency, reliability and validity 
(Radloff, 1977). In order to reduce patient burden and lower refusal rate, a 
shorter form of the CES-D scale will be used in the study (Kohout et al., 1993). 
Evidence suggests that an alarming 73% of breast cancer survivors 
experience poor sleep quality and sleep disturbance. Sleep duration is also found 
to be short among this group of patients (Carpenter et al., 2007). In a study 
comprising 300 breast cancer patients, it was found that 58% of the participants 
reported that cancer either caused or further aggravated their sleep issues and 
that insomnia complaints are more common among this group of patients in 
comparison to the general population (Savard et al., 2001). The study will make 
use of the Pittsburgh Sleep Quality Index (PSQI) to record patient observations 
regarding the quality of their sleep (Reynolds et al., 1989). It is a monthly self-
administered questionnaire comprising nineteen individual items that score 
subjective sleep quality, sleep latency, sleep duration, sleep disturbances and 
several other parameters. Evidence supports the use of PSQI among cancer 
patients and its psychometric evaluation among this population has found it to be 
internally consistent, reliable and valid in two studies including a diverse set of 
cancer patients (Beck et al., 2004). 
Another unfortunate side-effect to various cancer treatments and 
medications is that of weight gain. Women report that it is easier for them to gain 
weight and harder to lose weight in comparison to before diagnosis. In addition, 
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women also often experience changes in body composition and a difference in 
how their body distributes the additional weight (Capiello et al., 2007). Most 
importantly, the group of women who experienced weight gain mentioned they 
were not prepared for this possibility and would have preferred to have received 
more information and guidelines in advance regarding what they could do to 
minimize or prevent this from happening.  For the purposes of this study, the 
patients will be expected to record self-reported weight measurements once, 
weekly. 
In another research study involving 863 breast cancer survivors 
(Meyerowitz et al., 1999), one-third of the respondents reported a negative 
impact in their sex life. Most of these women experienced changes in hormonal 
status, relationship problems and vaginal dryness among other problems, all of 
which negatively impacted their sexual health. It has also been found that breast 
cancer survivors experience more frequent physical and menopausal symptoms 
than healthy women and sexual dysfunction was more common among women 
who had received chemotherapy (Ganz et al., 1998).  The Watts Sexual 
Functioning Questionnaire (WSFQ) is a seventeen-item survey that evaluates the 
primary components of sexual function (Watts, R. J, 1982), will be utilized. The 
WSFQ has previously been used in studies to identify predictors of sexual health 
among two different samples representing 1134 breast cancer survivors (Ganz et 
al., 1999). A list of all ODLs that can be tracked via ACESO are shown in Table 
3.1: 
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ODL Type Capture Method Frequency 
Treatment After-
Effects* 
Multiple choice, check-
boxes 
As needed 
Mood 
Clickable Emoticons to 
describe mood 
3x/ week 
Fatigue Brief Fatigue Inventory 1x / week 
Weight Self-reported 1x / week 
Mental Health CES-D Scale (short form) 1x / week 
Sexual Function 
Watts Sexual Function 
Questionnaire (WSFQ, 
Female version) 
1x / week 
Sleep 
Pittsburgh Sleep Quality 
Index (PSQI) 
1x / month 
Table 3.1: List of some of the ODLs that will be collected via patient self-
reporting. List of observed symptoms in Table 3.2. 
 
 
 
 
 
 
Domain Symptoms 
Pain (intensity, location) Abdominal pain, bone pain, chest 
pain 
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Lymphedema (Arm or Leg) Arm/Leg swelling, heaviness, 
tightness, restricted motion, 
discomfort, hardening/thickening of 
skin 
Respiratory Shortness of breath or difficulty 
breathing 
Menopausal Hot flashes, botheration, night 
sweats/flashes 
Sexual wellness Decrease in libido, vaginal dryness 
Cancer recurrence swelling, lump(s) or pain in breast 
Table 3.2: List of some after-effect symptoms a breast cancer survivor may 
expect to observe. 
 
As with the nature of the course of treatment for breast cancer survivors, 
patients are required to periodically visit both an oncologist (to check for 
recurrence and monitor patient recovery) as well as a PCP (for general health 
issues and/or  comorbidities).  As a result, the patent health records are 
scattered across multiple health care providers, posing a challenge for the patient 
to maintain and view a comprehensive personal health record. Having a 
comprehensive patient record will also allow for the application of more accurate, 
individualized rules that take into account all aspects of the patient’s health 
condition. 
 
36 
 
3.6 Personal decision support 
The ACESO rule engine is based on a set of pre-compiled rules. The Breast 
Cancer Survivorship Care Plan recommendations, outlined by the National 
Cancer Institute (NCI, 2008) were used as the underlying knowledge and basis of 
these rules. The NCI plan is a comprehensive guideline of various follow-up care 
tests, recommendations, late effects and their corresponding interventions. The 
NCI plan is based on the guidelines issued by the American Society of Clinical 
Oncology (ASCO, 2006). Apart from these guidelines, the personalized survivor 
care plan given to each patient at discharge by their provider is used to create 
customized rules for them.  
 Each rule is constructed on the basis of three components: condition 
(various treatment related side-effects), context (breast cancer related medical 
history) and action (generation of an alert message or reminder).  
Each of these three components are described by a variety of medical 
terms, such as symptoms, clinical findings, diagnoses, clinical tests, human 
anatomy and medical procedures. Since each provider may use a different 
terminology to describe the same medical concept, it poses a challenge to have 
the prototype function across a diverse set of breast cancer survivorship care 
plans.  
In order to make the prototype semantically interoperable across various 
breast cancer survivorship plans from different providers, we adopted to use a 
standard medical terminology, called the Systemized Nomenclature of Medicine 
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– Clinical Terms (SNOMED-CT) (Wang et al., 2002). Originally released in 2002, 
the SNOMED-CT vocabulary today contains almost 350,000 clinical terms that 
provides comprehensive coverage on scientific medical corpora. The terminology 
has been scientifically validated, mapped to international standards and is 
currently in use in over 50 countries (ITHSDO, 2016). Semantically, since various 
terms may be used to describe the same concept, SNOMED-CT contains a 
primary set of unique concepts, denoted by a concept unique identifier (CUI), 
which are then mapped to other alternative or synonym terms. SNOMED-CT 
utilizes a hierarchical structure, wherein, various terms, or nodes may be 
connected to each other via an “is-a” relationship between the parent and child 
node (IHTSDO, 2016). 
The 2014 Release 2 file of the U.S version of SNOMED-CT was used to 
implement the prototype. Incorporating the SNOMED-CT standard made it 
possible to enter information from a diverse set of breast cancer survivorship 
care plans (Figure 3.7), thus making the data more structured and machine 
interpretable, which further paved the way for implementation of the 
knowledgebase for personal decision support. A set-of pre-defined rules, built 
around SNOMED-CT concepts, were constructed based on the NCI standard 
survivorship plan.  
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Figure 3.8: Mapping of two synonyms to a unique concept identifier in 
SNOMED-CT 
 
 As a result of interoperability challenges, while decision support is still in its 
novel stages among consumer applications, it has been used widely in robust, 
modern electronic medical record systems. SNOMED-CT has been utilized to 
successfully implement clinical decision support systems in modern electronic 
medical record applications (Maheronnaghsh, Nezareh, Sayyah, & Rahimi-
Movaghar, 2013; Ciolko et al., 2010; Greibe, 2013; Mantena & Schadow, 2007; 
Cornet et al., 2015). 
An advantage of using a set of pre-defined rules in this context is that they 
are relatively easy to modify and maintain to keep up with changes in guidelines. 
For instance, a rule has been compiled to help detect and warn patient about arm 
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lymphedema (Figure 3.8).  Based on the information in the data repository 
derived from the patient’s breast cancer survivorship care plan, the system will 
first check and verify if the patient is experiencing any symptoms of arm 
lymphedema, based on data collected via ODLs. The system will then check the 
patient received axillary dissection, and/or radiation treatments, which are known 
to be associated with arm lymphedema. In this manner, the system will help 
detect and monitor important observations and alert the patient in a timely 
manner, often preemptively, thus allowing them to take quick action as well as 
informing and educating them about what they are experiencing. The bringing 
together of data from personalized breast cancer survivorship care plan as well 
as the patient reported ODLs further enhances the early detection process. 
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Figure 3.9: Decision tree for a rule to check for arm lymphedema 
 
Patient received axillary 
dissection and/or 
radiation therapy?
Yes No
Patient ODL’s report any of the following 
symptoms?
•     Swelling of part of your arm or leg or your entire 
arm, including your fingers
•     A feeling of heaviness or tightness in your arm
•     Restricted range of motion in your arm
•     Aching or discomfort in your arm
•     Recurring infections in your affected limb
•     Hardening and thickening of the skin on your arm
Yes
Patient most likely has 
arm lymphedema
If symptoms persist, patient must consult 
doctor. Display following information:
Across treatments and time since 
treatment, approximately 12 to 25% of 
women develop arm lymphedema. 
Massage and exercise (manual lymphatic 
drainage), use elastic compression 
garments, ask doctor about complex 
decongestive therapy
END
Patient received axillary 
dissection and/or 
radiation therapy?
No
No
Yes
Patient susceptible to arm 
lymphedema. Warn 
patient of potentially 
experiencing above 
symptoms in near future 
and report a physician 
immediately upon 
observation of any of 
these symptoms. 
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Chapter 4: Research Question and Conceptual Framework 
 
One of the most important steps after prototype development is testing it with real 
users. As mentioned in previous chapters it is important to understand the 
perception of the application from the point of view of the end users. The primary 
outcome of interest is the acceptance, or adoption of ACESO among breast 
cancer survivors. Ultimately, the adoption of ACESO among breast cancer 
survivors for its intended use (self-management of treatment-related symptoms) 
will determine the success of the tool. 
 Davis et al. (1989) proposed a framework, for user acceptance of 
technology, called the Technology Acceptance Model (TAM), which indicates that  
Figure 4.1: The Technology Acceptance Model (Davis, 1989). 
 
actual system adoption is influenced by two primary predictors: perceived 
usefulness and perceived ease of use (usability).  
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Therefore, in order to evaluate the acceptability of ACESO, it is important to 
understand the perceptions of breast cancer survivors regarding both: the 
perceived usefulness as well as the usability of ACESO. The Technology 
Acceptance Model has been widely used to conduct usability and acceptance 
evaluation of several consumer health applications (Ozok et al., 2013; Osch et 
al., 2015). 
 User acceptance may be defined as “the demonstrable willingness within a 
user group to employ information technology for the tasks it is designed to 
support” (Dillon, 1996). Before the system is released and made available to a 
large audience of end-users, it is thus imperative to assess the attitude and 
willingness of the potential users to adopt and utilize the application. A system 
might have been shown to have a high usability via formal testing, however there 
is still no guarantee that the end-user will accept and adopt it. 
 Hence, the following research questions will be investigated:  Q1: What is 
the perceived usefulness of an electronic self-management tool among breast 
cancer survivors?, Q2: How usable is the current prototype among lay users?, 
and Q3: How acceptable is the current prototype of ACESO among breast 
cancer survivors? 
A combination of qualitative methodology using thematic analysis of semi-
structured interviews, as well as quantitative usability measures will be employed 
to evaluate the prototype for its acceptability and usability. Thematic analysis 
may be described as a method that seeks to “uncover patterns of meaning in 
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respondent accounts of experience” (McLeod, 2001). Thematic analysis has 
widely been used to evaluate health applications in conjunction with other 
usability techniques (task analysis or cognitive walk-throughs). Mirkovic et al. 
(2014) employed a combination of thematic analysis of semi-structured 
interviews in combination with task analysis among a group of seven cancer 
patients to perform usability evaluation of a mobile app to support illness 
management in cancer patients. Similarly, Kim et al (2016) evaluated the 
usability of a mobile app for radiologists’ decision making by employing a 
triangular method involving thematic analysis, task analysis and a system 
usability scale among a group of six radiologists. Osch et al., (2015) also used a 
combination of semi-structured interviews as well as task analysis, followed up 
with a survey to assess user preferences and usability of a smartphone app for 
home-based health monitoring. Several studies have adopted this methodology, 
combining qualitative methods, in addition to task analysis and follow-up survey 
questionnaires, in determining system acceptability in the domain of consumer 
health applications (Payne et al., 2015; Mirkovic et al., 2014; Hong et al., 2014; 
Joshi et al., 2013; Kim et al., 2016, Osch et al., 2015).  
This research design is based on a similar approach in evaluating the 
prototype by combining task analysis, thematic analysis of personal interviews, 
as well as the Online User Experience Survey. 
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4.1 Perceived Usefulness 
Perceived usefulness is the extent to which a breast cancer survivor believes that 
using the system would enhance self-management of their treatment related 
symptoms. As Davis (1989) defines it, perceived usefulness is “the degree to 
which a person believes that using a particular system would enhance his or her 
job performance”. In the context of this study, the job pertains to the self-
management of treatment related side effects. 
 Semi-structured interviews with open-ended questions will be 
employed, in order to assess perception of the respondents regarding the 
usefulness of ACESO. Talking points, or open-ended questions for the interviews 
were derived from the conceptual framework described in the Technology 
Acceptance Model (described in the previous section). Users were asked 
questions, such as:  “Do you think having an app would help/have helped you 
navigate life after breast cancer any better?” and “Do you think more 
personalized tools (such as apps) to aid breast cancer survivors would be 
useful? Would you use such an app? Why?”. User responses to these questions 
will highlight the perceived usefulness of new technologies and applications to 
support breast cancer survivors after treatment. In addition, to determine 
ACESO’s general acceptability, respondents were also asked questions to 
determine their intent in adopting ACESO for use in their daily lives: “How willing 
would you be to use this app, if it were made available to you for free? Please 
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explain with reasons”. The complete set of talking points used in the semi-
structured interview are listed in Appendix C. 
 
4.2 System usability 
Davis (1989) defined usability as “the degree to which a person believes that 
using a particular system would be free from effort”. A good, well designed and 
intuitive user interface will play a large role in improving the system’s usability. 
The system’s acceptability is concerned with the intent or willingness of the user 
to adopt the system for its intended purpose, which is influenced by the previous 
two factors (usefulness and usability). 
Developing a high quality application, which is user-centric will maximize 
patient engagement and adoption of the tool. Thus, in order to ensure that the 
prototype is user-friendly, it is important to perform usability testing. 
 Usability studies have been conducted on various online self-management 
applications, in order to further refine the prototype. Payne et al. (2015) 
conducted a usability study on an e-counseling platform for patients with chronic 
heart failure. Mirkovic et al (2014) assessed the usability of a mobile app for 
cancer patients that supports illness management. Hong et al. (2014) tested the 
usability of a web application to promote physical activity among older adults. 
The above studies indicate that end-users can help identify current issues with 
the prototype in terms of its design and functionalities, which the application 
developer may have overlooked. The results of usability testing can help inform 
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the improvement of the current prototype and maximize its usability, before it is 
made available to larger groups of end users. 
 Usability studies usually adopt a multi-faceted approach, often involving a 
combination of two or more methods, which include personal interviews, task 
analysis as well as quantitative measures, such as user experience surveys 
(Payne et al., 2015; Mirkovic et al., 2014; Hong et al., 2014; Joshi et al., 2013; 
Kim et al., 2016; Osch et al., 2015). In this study, a similar approach was adopted 
in assessing the usability of the prototype, using a combination of personal 
interviews, task analysis as well as online user experience survey (includes 
usability dimension). The next section, outlines how the usability of the prototype 
will be measured and assessed. 
 First, the prototype will be assessed on its usability by using task analysis. 
A task pertains to any of the intended activities performed using the prototype, its 
analysis pertains to understanding end-user intuitions and their attempts to 
performing the tasks (Tucker, 2004). Task analysis has been used in the past to 
identify usability issues in various consumer health applications (Farzanfar et al., 
2004; Kushniruk et al., 1997; Payne et al., 2015; Mirkovic et al., 2014; Hong et 
al., 2014; Joshi et al., 2013; Kim et al., 2016). Task analysis helps to assess how 
user-friendly the prototype is and how intuitive is the user-design. Having the 
end-user independently perform tasks on the prototype can pinpoint various 
issues in the user-interface of the prototype as well as identify any existing 
system errors. Task analysis includes observation of the end-user while they 
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complete a set of pre-assigned tasks. The task-administrator observes and 
makes notes based on the observations, pertaining to how the user interacts with 
the system interface and any issues or errors encountered by the user. In 
addition, it can also assess the prototype on the basis of various metrics, such as 
time taken to complete the task, number of errors made by the user while 
completing each task, and number of times the user sought help to complete the 
task. Several usability studies adopting the task-analysis method also measure 
the time taken for each user to complete each task. This measure is more 
suitable for business environments where efficiency is very important. However, 
in the case of personal health applications, such as ACESO, which is intended 
for home use, as needed, not much may be gleaned from this metric. 
Additionally, it was possible that openly timing the participants would create a 
sense of anxiety or hurriedness while performing the tasks and may make their 
interaction with the application more impetuous. Therefore, since user efficiency 
and speed is not paramount in the context of this application and rather, 
accuracy and ease-of-use is important, in this study, the time taken to complete 
the task is not measured. Hence, for task analysis, the measurements were (1) 
Observation notes on user interaction with the system interface, (2) The number 
of errors per task, and (3) The number of times the user sought help for each 
task?. A list of tasks was created (see Appendix C), based on purposive 
sampling, in order to capture all the activities a user may perform while accessing 
various functions of the system.  
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While task analysis would reveal the real life usability of ACESO, 
perceived usability of ACESO can be gleaned from personal interviews. This 
produces a firsthand account of the user’s perception of the system, based on its 
usability. While the task analysis can pinpoint specific issues with the system 
interface, individual interviews allow the developer to gather user-input and 
suggestions on how the interface can be made user-friendly, which cannot be 
gathered using task-analysis alone. It also reflects the general perceived usability 
of the system, as indicated by the end-users.  
Travers (2001) indicated that much can be learned from even a small 
number of respondents if open-ended questions are used in the interview 
process. This encourages generation of more and richer data, which, in turn 
helps in the generation of more codes, categories and concepts. Moreover, it has 
been suggested (Rubin, 1994) as best practice that usability studies include a 
minimum of 10 participants and that usability studies discover 80 percent of 
usability issues with as few as four to six participants.  
Open ended questions for the interview were derived from the conceptual 
framework outlined in the Technology Acceptance Model. The respondents will 
be asked questions, such as “Can you describe how easy or difficult it was for 
you to use the app?”. This will allow the respondents to answer in their own 
words, their perceived ease-of-use of the prototype. Other questions, such as 
“What are your thoughts on the visual appearance of the app?”, and “What 
suggestions would you have to improve the app?” will allow the gathering of 
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user-input and feedback, based on their experience of the prototype. A complete 
list of talking points used for the usability interview are listed in Appendix C. 
 
4.3 User Experience 
Online user experience can be categorized into four dimensions, which are 
pragmatic, hedonic, usability and sociability (Nambisan 2010; Nambisan et al. 
2010; Nambisan 2011; Nambisan et al. 2011). These dimensions are derived 
from knowledge in human psychology, communication science, consumer 
psychology, consumer behavior in online environments, human-computer 
interaction (HCI) as well as interaction and sociability and usability research. 
 
a) Pragmatic experience encapsulates the practical or utilitarian view of users 
of an online experience. This measure is crucial when evaluating the user 
experience of ACESO, since the pragmatic experience often supersedes 
other experiences, since motivated users who perceives utility in the web 
application will continue to persevere and use it, even while other 
experience measures remain low. 
 
b) Hedonic experience, based on research in human psychology, captures 
users’ emotional feelings that result from interacting with an external 
environment (Nambisan, 2011). Hedonic experience is a pleasant and fun 
experience which influences the user’s emotional state (Nambisan, 2011). 
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While breast cancer survivors have endured a rather unpleasant 
experience during the course of their treatment, ACESO will strive to make 
their experience such that it invokes positive, happy feelings even in the 
context of being reminded of their breast cancer. This will be a major 
challenge, and a huge achievement, if ACESO is successful in creating a 
hedonic experience among users. 
 
c) Usability experience refers to the ease of use of the internet application. A 
user-friendly interface will result in a better usability experience. This 
measure draws on research in the field of human-computer interaction that 
lays a framework for how computer applications should be designed in 
order to make them easy to use. 
 
d) Sociability experience refers to the socially engaging aspect of a web 
application. In order to achieve a high sociability experience, it is not 
imperative to include social networking or discussion forums on the 
website. An interactive interface that communicates with the user and 
engages them can be another means of offering the user a good sociability 
experience online. 
The four user experience dimensions described above have been applied 
to assess user experience in a variety of web applications, irrespective of their 
context, such as online communities or web environment, consumable goods, 
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online classroom or in the context of health (Nambisan 2010; Nambisan et al 
2010; Nambisan 2011; Nambisan et al 2011). 
 
Nambisan (2010) indicates that the four dimensions may vary for a user 
within the same context. For instance, the pragmatic experience for a user may 
be high, however the hedonic or sociability experience for the same user may be 
low, for the same web application. For the purpose of this study, we assumed 
that being a breast cancer survivorship application, the hedonic dimension would 
not be applicable, and hence the remaining three dimensions are measured. The 
usability dimension of the online user experience will also be compared with the 
results of the usability assessment from task analysis and follow-up interview as 
confirmation of internal consistency.  Similarly, the results of the pragmatic 
dimension will be compared to the perceived usefulness data gathered from the 
semi-structured interviews. 
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Chapter 5: Research method and design 
 
5.1 Specific aims 
The specific objective of this usability study is to understand the usability and 
acceptability analysis of a new interactive personal health management tool 
called ‘After Cancer Education and Self-Management Operations’ (ACESO). 
 
5.2 Cohort/Sample/Setting 
Participants self-referred to participate in the study, in response to recruitment via 
flyers located in various prominent locations across the University of Wisconsin-
Milwaukee campus, as well as local breast cancer resource centers (eg. ABCD, 
etc.) in the South-Eastern Wisconsin area. All participants had received 
treatment for breast cancer, completed all treatment and were discharged from 
the hospital prior to the start of the study.  Each eligible respondent who 
completed the entire study activities received a $20 Target gift card as 
compensation for their time to participate in the study. The following inclusion 
and exclusion criteria was used to screen participants: 
(i) Having had a breast cancer diagnosis (initial stage 0, I, or II) 
(ii) Having completed local and/or systemic adjuvant cancer therapy 
(iii) Currently considered cancer free (for less than a year) and not 
receiving any cancer therapy other than tamoxifen (a drug used for the long 
term treatment and prevention of breast cancer) 
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(iv) Having no prior history of treatment of other cancers, with the 
exception of non-invasive skin cancer and cervical cancer 
(v) Being able to read and write English 
(vi) Having no other major disabling medical or psychiatric conditions 
that would confound evaluation of health-related quality of life 
 
A notification email was sent out initially to all advisors at ABCD. Twelve 
participants responded individually to the email and scheduled a date/time for the 
session. An additional three participants responded to the flyers placed on 
campus and emailed to express their interest in participation. They were then 
followed up to schedule the time and venue for the study session. 
 
5.3 Procedure 
Prior approval from the University of Wisconsin-Milwaukee (UWM) Institutional 
Review Board (IRB) was obtained before conducting any research activities 
involving respondents. The study protocol was approved as minimal risk; 
expedited under Categories 6 and 7, as governed by 45 CFR 46.110. In addition, 
the protocol was also granted Level 3 confidentiality for Payments to Research 
Subjects per UWM Accounting Services Procedure: 2.4.6. 
 
Upon completing an initial screening via email, a venue, date and time 
(according to the participant’s preference) was arranged to personally meet each 
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participant, depending on their convenience and availability. Each respondent 
met with the investigator for an individual one-on-one session, lasting about 60-
70 minutes. The session took place either at the University of Wisconsin-
Milwaukee campus, a quieter public place, such as a study room in a local 
library, the participant’s residence, or any other location depending on their 
preference and convenience. Offering the participants a choice in the meeting 
location ensured that they were comfortable to talk about their breast cancer 
condition and discuss various aspects of it freely, without any hindrance or 
encumbrance. 
 After completing the screening form, signed informed consent was 
obtained from each respondent prior to the beginning of the session and before 
proceeding any further with the rest of the study. Respondents were given an 
opportunity to address any personal concerns and ask any questions they had 
about the study, before consenting to participate. Prior consent to create audio-
recordings of the interview sessions was obtained and included in the original 
consent form (Appendix A). 
Each session began with a one-on-one interview on current practices for 
self-management and the perceived usefulness of a breast cancer web 
application. Respondents were asked questions such as “How useful did you find 
the breast cancer survivorship document given to you by your provider after you 
completed your cancer treatment?”, “Do you think having an app would 
help/have helped you navigate life after breast cancer any better?” and “Do you 
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think more personalized tools (such as apps) to aid breast cancer survivors 
would be useful? Would you use such an app? Why?”. The complete set of open 
ended questions used as talking points during this session are shown in 
Appendix C. 
This round of the one-on-one acceptability interview was followed by a 
brief demonstration of the developed prototype (ACESO), to familiarize the 
respondent of the various functions and features of the prototype. Respondents 
were asked to “think-aloud” as they viewed the demonstration. Based on the 
work of Ericsson and Simon (1984), the think aloud technique allows the capture 
of one’s cognitive process by having him/her verbalize it. This technique has 
been widely adopted as a standard in usability studies and to assess human-
computer interaction (Bannon, 1992; Dix, Finlay, Abowd, & Beale, 1997; Nielsen, 
Clemmensen, & Yssing, 2002). The primary reason for breaking up the session 
and conducting the prototype demonstration after having completed the 
acceptability interview was to prevent any bias in the respondents’ answers for 
questions pertaining specifically about the web application, such as what features 
they would like to see, and how they would like the application to appear. 
 Each respondent then participated in task-analysis using the prototype, in 
order to assess its overall usability. As mentioned in the previous section, a 
purposive sampling of possible tasks were developed based on all the features 
and functions of the prototype, keeping in mind the process flow (described in 
Section 3.3). In order to maintain participant confidentiality, no personal medical 
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information was captured while performing the tasks. The respondents were 
provided with hypothetical data to use while completing some of the tasks. The 
respondents were asked to complete each task independently, however they 
could seek my help and assistance if they were unsure about how to proceed. 
Each participant was observed as they completed each task notes were taken on 
how she found and accessed each component of the prototype’s interface and 
how easy or hard it was to find. The number of times each participant sought 
help in completing the tasks, as well as if they made any errors while completing 
each task were recorded. Some of the tasks respondents were asked to perform 
included recording a symptom (upper arm swelling), retrieving dates they 
underwent chemotherapy, completing the brief fatigue survey (BFI) and entering 
dates of post treatment mammography. A list of tasks performed during the task-
analysis are shown in Appendix C. 
Having had a chance to use the prototype to perform various tasks and 
having been exposed to  the features and functions of ACESO, respondents 
participated in a second round of one-on-one personal interviews to gather their 
individual opinion on the prototype’s usability and acceptability, based on their 
experience while performing the tasks. Participants were also encouraged to 
offer their suggestions on how to further improve the prototype, or any changes 
they would like to be made. Some of the questions respondents were asked 
included “After having used the app, can you talk more on the usefulness of such 
an app?”, “Can you talk about how easy or difficult was it for you to use the 
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app?”, “What suggestions would you have to improve this app?” and “How willing 
would you be to use this app, if it were made available to you for free? Please 
explain with reasons”. The complete set of talking points used for this one-on-one 
interview session are shown in in Appendix C. 
Finally, respondents were provided instructions to complete the Online 
Experience Survey in order to assess the respondents’ overall experience from 
using the web application. The Online Experience Survey used a seven-point 
semantic differential scale to measure the users’ experience on three metrics: 
usability, sociability and pragmatism (see Section 4.3). Respondents rated the 
system on a scale of 1 (most positive) to 7 (most negative). A score of below 4 is 
considered to be a favorable user rating. Responses were self-reported and 
respondents were informed that this is an anonymous survey, which they 
completed independently and anonymously. The online survey was compiled 
utilizing the University of Wisconsin-Milwaukee’s Qualtrics website, which has 
been designed specifically for distributing surveys for research purposes. 
Respondents were asked to rate their experience of ACESO on the three 
dimensions: Pragmatic (productive, practical, relevant, informative, worthwhile, 
productive and useful); Sociable (inviting, friendly, polite, personal and social) 
and Usability (easy, confusing, tiring, consistent and stressful). The online survey 
also included three demographic questions: age, race and education level. The 
questionnaire utilized for the survey is shown in Appendix C. 
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In order to limit any bias in the responses, respondents were not explicitly 
informed about who developed the web application. Furthermore, since 
assessing the usability of the prototype is the primary motive of this research, the 
overall usability was measured using three different approaches: task analysis, 
the one-on-one usability interview and the online experience survey. Cross-
tabulating and comparing results from all three approaches would reveal 
discrepancies, if any or the possibility of any bias. The online experience survey 
was an anonymous survey, which the respondents completed in private, which 
further limited the potential for bias. 
 
5.4 Data analysis  
Thematic analysis was performed to analyze the qualitative data obtained from 
personal interviews and observation notes. Audio recordings from the interview 
sessions were transcribed to text, then read through entirely, to familiarize and 
orient myself with the overall theme of the interview. Subsequently in the unitizing 
stage, codes (or labels) were then tagged to describe interesting ideas that 
appeared in a word, phrase or sentence. Initially, a deductive approach was 
adopted, based on the two pre-determined high level themes (perceived 
usefulness and usability) of the conceptual framework described in Chapter 4. 
Inductive analysis was then carried out on the data within these themes, from 
which a number of sub-themes emerged. 
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Semantic themes that emerged from the analysis of the text that were 
representative of the respondents’ experiences were identified. This process was 
repeated to revisit the categories and themes after transcribing each interview, 
until data saturation (no additional data to develop new categories) was 
achieved. The NVivo 11 software package was used to perform the thematic 
analysis. 
The quantitative data that describes participant demographics, as well as 
from the task-analysis and the Online User Experience survey are tabulated and 
presented using descriptive statistics. 
Responses to the personal interviews were compared and verified with 
results of the task analysis and the Online User Experience survey in order to 
identify any inconsistencies in the findings. 
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Chapter 6: Results 
 
This chapter presents the results from the acceptability and usability testing of 
ACESO among the respondents. 
 
6.1 Demographic data 
Fifteen female breast cancer survivors who self-referred to participate comprised 
the sample for this study. 14 of the 15 of respondents identified themselves as 
Caucasian and 11 were over the age of 50, while 13 had at least a college 
degree. Table 6.1/Figure 6.1 outlines the data on age, race (Table 6.2/Figure 6.2) 
and education level (Table 6.3/Figure 6.3) of the respondents. 
Age n % 
18-24 0 0.00 
25-29 0 0.00 
30-39 1 6.67 
40-49 3 20.00 
50-59 4 26.67 
Above 60 7 46.67 
TOTAL 15 100 
Table 6.1: Respondents by Age group 
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Figure 6.1: Respondents by Age group 
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Race/Ethnicity n % 
African American 0 0.00 
American Indian or Alaska Native 0 0.00 
Asian 0 0.00 
Caucasian 14 93.33 
Hispanic or Latino 0 0.00 
Multi Ethnic 0 0.00 
Other 1 6.67 
Unknown 0 0.00 
TOTAL 15 100 
Table 6.2: Respondents by Race/Ethnicity 
 
 
 
 
 
 
 
 
Figure 6.2: Respondents by Race/Ethnicity 
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Education (Highest level completed) n % 
Haven't completed High School 0 0.00 
High School 2 13.33 
Associates/Technical degree 3 20.00 
Bachelors degree (BA/BS, etc.) 7 46.67 
Masters degree (MA/MS/MBA, etc.) 3 20.00 
Doctorate degree (Ph.D, etc.) 0 0.00 
Other professional degree 0 0.00 
TOTAL 15 100 
Table 6.3: Respondents by Education Level 
Figure 6.3: Respondents by Education Level 
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6.2 Perceived Usefulness and Patient Acceptance 
This section describes the dominant themes that emerged from the analysis of 
the semi-structured interviews, in terms of ACESO’s perceived usefulness and 
general acceptability.  
As described previously, patient acceptance is largely influenced by 
perceived usefulness of the technology. This section describes results from the 
user feedback on their perceived usefulness as well as their general acceptability 
of ACESO. The overarching research questions were: “What is the perceived 
usefulness of an electronic self-management tool among breast cancer 
survivors?”, and “How acceptable is the current prototype of ACESO among 
breast cancer survivors?”. Following are some questions posed to the 
respondents in terms of their perceived usefulness of a breast cancer 
survivorship app, as well as their willingness to use ACESO for self-
management. 
 Respondents were asked the question “After completing your cancer 
treatment, how well prepared did you feel in terms of taking care 
of yourself and follow up treatments?”  One of the respondents mentioned “I felt 
very prepared, yes”. Another respondent stated “I was quite prepared. Being 
involved with ABCD, I had access to an advisor who I could ask any questions I 
had”. Most of the respondents (11/15) seemed to have felt quite prepared after 
the completion of their treatment in terms. While a significant number of 
respondents represented a convenience sample who self-referred from the After 
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Breast Cancer Diagnosis (ABCD) center in Milwaukee, WI, they had received 
one-on-one mentoring services and support provided by the center. As a result, 
respondents had access to peers to answer various questions pertaining to their 
breast cancer treatment. Participation in breast cancer support groups has been 
shown to have a positive psychosocial impact on the patients as well as 
improvement in their treatment related side-effects and overall prognosis 
(Montazeri et al., 2001; Goodwin et al., 2001; Geiger et al., 1999). As a result, 
while most respondents said they felt prepared in terms of taking care of 
treatment related side effects, there were some respondents (3/15) who 
mentioned that prior to them having access to a mentor, they felt unprepared and 
were not sure what to expect. Respondent A mentioned “I had a really great 
medical team, so I didn’t have much to worry about, but I was in such a state 
where I didn’t always know everything that was going on”. Another respondent 
mentioned that she had people in the family (her mother) who had breast cancer, 
but even still, when she was asked if she felt prepared in terms of knowing what 
treatment-related side effects to expect, her response was “Not at all. Not at all.” 
These findings are consistent with prior research that states that in general, 
cancer patients feel unprepared in terms of taking care of treatment-related 
symptoms (Lubberding et al., 2015). 
 Respondents were asked the question “How open are you towards using 
technology to help self-manage your medical condition(s)?” One of the 
respondents answered “I am very open. I use the Internet to Google stuff all the 
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time.”  Another respondent stated “I am very open to it. In the past, I have used 
the patient portal to send any questions I have to my doctor and she usually 
responds right away”. The prevalent message in the interview responses was the 
respondents’ being very open to using technology and often use it for information 
seeking online about their medical condition (12/15). Since the participants self-
referred to participate in the study, there might be the presumption that they 
already look favorably towards using apps and technology, therefore it cannot be 
assumed that this is representative of the general population of breast cancer 
survivors. However, these findings are consistent as indicated by Satterlund, 
McCaul, & Sandgren (2003) who indicate that Internet is the top source of 
information for breast cancer survivors, even sixteen months after their treatment 
ended. Similarly, Mayer et al. (2007) also state that many breast cancer patients 
use the Internet “as an extension of and enhancement to their interactions” (with 
their providers). Several respondents (6/15) however were not satisfied with 
using the Internet as a source of medical information seeking, due to the generic 
information they find online. These respondents mentioned that they could not 
always identify what piece of information pertains specifically to them. A 
respondent mentioned “I use the internet to look up stuff all the time…I use it a 
lot, but often end up reading so much, that I think Oh, I could have this and that 
and it ends up scaring me more”. Another respondent stated “I often go to 
WebMD to do my own research, but I find it hard to understand if what I’m 
reading applies to me or not.” A third respondent stated “You see things in the 
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news online all the time, and a lot of time they are conflicting each other. I just 
don’t know which one to believe.” 
Respondents were also asked about the perceived usefulness of a 
survivorship app “Do you think having an app would help/have helped you 
navigate life after breast cancer any better?” One respondent said “Every time I 
go to the doctor I leave with so many documents. Look over there (as she 
pointed to her shelf above her work desk) at that thick binder. I always save 
everything, but I’m not sure if I ever needed to look for something that I will be 
able to find it”. Respondents revealed their current practices in terms of 
organizing their medical records and resources and having access to them.  
While they all had their own way of organizing information (post-it notes, receipts 
in wallet, binders, etc.), they were not always satisfied with their current practice. 
These findings are consistent with prior research on how lay people manage their 
personal health information at home (Brennan & Kwiatkowski, 2003), which 
indicates that several patients develop a style of storing their records in a 
common place, such as a drawer or file cabinet.  
After getting a chance to view and use the app, respondents were posed a 
question “What did you like the most about the app?” in order to assess their 
perceived usefulness of the app. As one respondent stated “I like that you can 
see everything in one place”. Respondents (8/15) revealed that they find the 
portability aspect of an app very useful. Having access to a comprehensive 
online application would mean that they are able to access their own breast 
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cancer survivorship care plan no matter where they might be, especially when 
travelling. 
Another of the features the respondents seem to find valuable was the 
ability to record observations (ODLs), such as sleep quality, fatigue and weight at 
home, and being able to view them later (7/15). As one respondent stated “The 
visuals and the charts were really nice”. Another respondent stated “I like being 
able to track things at home.“ Talking about the graphical observation charts, a 
respondent stated “This could be really helpful. Is this something I can send to 
my doctor?” Respondents also pointed out that “I like being able to see the past 
measurements. That way I can tell if it’s getting better or worse over time”. These 
responses suggest that even though most respondents had initially stated that 
they felt prepared after completing their treatment, after getting a chance to view 
and use the app, they stated they would still like to have access these features, 
indicating that having ACESO could further improve their preparedness, 
especially in terms of tracking various quality of life indicators that impact breast 
cancer survivors. 
In terms of general acceptability of ACESO, respondents were posed the 
question “Do you have any concerns from using this app in real life?”. One 
respondent answered. This response was reflective of the majority of the 
responses (9/15), stating that privacy and security of their personal health 
information was their only concern while using an app such as ACESO. If they 
were assured that their information would be kept secured and private, they did 
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not have any other concerns that would prevent them from using ACESO. 
Respondents were also asked “How willing would you be to use this app, if it 
were made available to you for free? Please explain with reasons”. All of the 
respondents (15/15) stated that they would use ACESO, if it was made available 
to them free of charge. Some respondents expressed further interest (6/15) in the 
application by asking “So when does it come out?”, or “Is it going to cost any 
money to use it?” towards the end of the interview session. 
These responses from the respondents indicate a high level of 
acceptability, primarily owing to perceived usefulness and uniqueness of an app 
such as ACESO, as well as its ease-of-use (discussed in the following sections). 
 
6.3 System usability 
6.3.1 Task analysis 
Each of the 15 respondents participated in the task analysis. The observations 
for each task were categorized as Successful, Successful with assistance, or Not 
successful. None of the respondents had any prior access to the prototype, or 
prior experience with any other online breast cancer survivorship plan. Table 6.4 
and Figure 6.4 below shows the success rates for each of the tasks completed.  
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Task Successful 
(%) 
Successful  
with 
assistance 
(%) 
Unsuccessful 
(%) 
1 Log In 15 (100) 0 (0) 0 (0) 
2 Record symptom 12 (80) 3 (20) 0 (0) 
3 Observe alert message 15 (100) 0 (0) 0 (0) 
4 Find and answer fatigue survey 13 (86) 1 (7) 1 (7) 
5 Record mammography date 14 (93) 0 (0) 1 (7) 
6 Retrieve chemotherapy dates 15 (100) 0 (0) 0 (0) 
7 Retrieve fatigue observation report 6 (40) 6 (40) 3 (20) 
8 Find and list one local breast cancer resource 14 (93) 1 (7) 0 (0) 
9 Log Out 15 (100) 0 (0) 0 (0) 
Table 6.4: Task analysis – completion rate 
 
 
Figure 6.4: Task Analysis – Success rate 
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The task analysis revealed certain issues with the prototype’s graphical user 
interface that affected its overall usability. The most apparent issue was with  
Figure 6.5: Sub-menu to access the Observations Report page 
 
being able to access the observation reports (Task 6). This particular function 
requires the user to navigate through two levels of menus in the top navigation 
bar (Figure 6.5), thus affecting its visibility and making it harder to find and 
access. As many as six respondents asked for assistance in competing the task, 
while three were unable to successfully complete the task even with assistance. 
Certain respondents also had issues correctly using the Record a Symptom 
function of the prototype (Task 2). While all respondents successfully navigated 
to the required web page, three (of the fifteen) respondents were unsure how to 
proceed any further.  
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Figure 6.6: Top level symptom categories menu 
 
The current interface requires the user to click on the ‘+’ symbol (Figure 6.6) to 
expand or collapse the menu of top level categories of available symptoms in 
order to access the list of symptoms, which was confusing for these respondents. 
Another interface issue was observed with accessing the Tasks area of the 
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website to record ODLs (Task 4). The prototype’s interface currently displays a 
Figure 6.7: Observations Due list to record ODLs 
 
list of observations that are past due for the user. The user may click on a 
particular task to proceed to the page where they would enter and record the 
specified observation. The current display scheme employs a table format to 
display this list of past due observations (Figure 6.7). However, to be able to click 
on a particular observation, the user would need to click on the text itself. Any 
other empty space within the same cell (besides the text) is not an active link, 
and there were three respondents who attempted to click on this empty space 
and were unable to proceed with the task without further assistance.  
74 
 
The prototype demonstrated an overall high usability among lay users. The 
graphical user-interface was found to be intuitive, however the study identified 
various issues (Table 7.1) which would need to be addressed to make the 
prototype even more easy to use.  
 
1 On the Record a Symptom page, make the collapsible menu more 
intuitive by including a message describing how to access the sub-menu 
of symptoms. 
2 Modify the table layout of the Observations Due and the Follow-Up Care 
due panels, such that the entire cell (not only the text) is an active link 
and clickable. 
3 Change the date format used to record doctor visits from YYYY-MM-DD 
to MM-DD-YYYY, to make it less confusing and more user friendly. 
4 Accessing the Observations reports page is currently requires accessing 
a sub-menu, making it hidden at first glance on the page. Giving this a 
more visibility and prominence on the page will make it more intuitive. 
5 On the resources page, indicate the definition of ‘Local’ resources as 
‘South-Eastern WI’. 
Table 6.5: Prototype usability issues identified via usability testing 
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6.3.2 Follow up interview 
During the one-on-one interview session after the task analysis session, 
respondents were asked (see appendix C for interview questions) about their 
perception of the current prototype in terms of its overall usability as well as their 
opinion on the user interface in terms of its look and feel. The overarching 
research question was “How usable is the current prototype among lay users?” 
Respondents were posed with the question: “Can you talk about how easy 
or difficult was it for you to use the app?”. While a respondent indicated “It was 
quite easy. There are a lot of things you can do here, so if I spend more time 
using it, I will get used to it more”. Consistent with the results of the task analysis, 
certain respondents (6/15) mentioned having difficulty accessing the Observation 
Reports area of the website. As one of the respondents mentioned “I had to look 
around a lot to get to the Observations page, it was sort of hidden”. Users 
suggested that making the link to the Observations Reports page more 
prominent would help resolve this issue. 
Respondents were also asked the question “What are your thoughts on the 
visual appearance of the app?”. One of the respondents stated “I like the colors 
that you used. It makes everything pop out.” Another respondent indicated “The 
large white buttons (referring to the three navigation buttons on the main page) 
are nice.  I was easily able to find where I needed to click”.  
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Overall, the participants responded favorably to their use of the prototype. 
In terms of the interface, respondents found the website to be well organized and 
found it easy to locate various areas of the website (11/15).  
Respondents were also asked “What suggestions would you have to 
improve this app?”. As one respondent pointed out “You know, we become very 
sensitive after everything. Looking at this makes me somewhat anxious”. Another 
respondent stated “I don’t mind the alert messages but maybe make them more 
positive. I can’t think of what you would use instead of ‘Warning’, right 
now…hmm…let me think about it for a while”. Another respondent suggested 
“You have these warning messages, but I’d like to also see something positive, 
like ‘Great work, Keep it up!’, or something like that…just makes you feel better, 
you know?” In particular, the presentation of the alert messages seemed to be 
the main point of issue. Each alert message appears at the top of the page, 
prefixed by the word “Warning!” The original intention was to make sure that the 
user does not miss these important alert messages, therefore they were given 
prominence on the web page, however, some respondents (8/15) found the use 
of the word “Warning” to be anxiety inducing. It must be pointed out that while 
respondents valued the alert messages function, they did not always agree with 
the way they were presented. 
Apart from the alert messages, some respondents also pointed out that 
while the look and feel of the website is functional and efficient, it felt too clear-
cut (3/15). As one respondent said “It looks too clinical.” When further prompted 
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to describe what she meant by ‘clinical’, she explained “Like something you’d see 
at the doctor’s office”. When asked about any changes they would like see in the 
website, another respondent said “Maybe make it more lively and fun.” 
The predominant theme that emerged from the personal interviews was 
that ACESO was fairly easy to use, however the Observations Reports page was 
somewhat difficult to find on the website. It was also found that applications need 
to accommodate for the sensitivities of the group of end users. Communicating 
positive re-enforcement messages via use of more pleasant and sociable 
language and incorporating more visuals would make the application more 
sociable for breast cancer survivors. 
 
6.4 Online User Experience 
All fifteen respondents completed the anonymous Online User Experience survey 
online. Based on their experience with the prototype while performing the tasks, 
respondents rated their experience with the prototype on the basis of three 
areas: pragmatic, sociable and usable. The survey utilizes a seven point bipolar 
scale, with a score of 1 being the most positive response and 7 being the most 
negative response. Results for each of the three categories are shown below. 
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Question 1 2 3 4 5 6 7 Total Responses Mean 
Informative:Not 
Informative 9 2 2 1 0 0 0 14 1.64 
Worthwhile:Worthless 9 4 1 0 0 0 0 14 1.43 
Productive:Not 
Productive 10 2 2 0 0 0 0 14 1.43 
Relevant:Irrelevant 10 3 1 0 0 0 0 14 1.36 
Valuable:Not valuable 11 4 0 0 0 0 0 15 1.27 
Practical:Not practical 11 3 0 0 0 0 0 14 1.21 
Useful:Not useful 13 1 0 0 0 0 0 14 1.07 
Table 6.6: Pragmatic Online User Experience – Summary of responses 
 
In the pragmatic category, the informative dimension was rated most negatively 
(?̅?𝑥=1.64), while useful received the most favorable response (?̅?𝑥=1.07). 
 
Statistic 
Valuable: 
Not 
valuable 
Practical: 
Not 
practical 
Relevant: 
Irrelevant 
Informative: 
Not 
Informative 
Worthwhile: 
Worthless 
Product
ive: 
Not 
Product
ive 
Useful: 
Not 
useful 
Min Value 1 1 1 1 1 1 1 
Max Value 2 2 3 4 3 3 2 
Mean 1.27 1.21 1.36 1.64 1.43 1.43 1.07 
Variance 0.21 0.18 0.40 1.02 0.42 0.57 0.07 
Standard 
Deviation 0.46 0.43 0.63 1.01 0.65 0.76 0.27 
# 
Responses 15 14 14 14 14 14 14 
Table 6.7: Pragmatic Online User Experience - Descriptive statistics 
 
The participants rated ACESO very favorably in terms of its pragmatic dimension. 
These results indicate a high level of perceived usefulness of ACESO, which 
subsequently contributes to its overall acceptability. 
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Figure 6.8: Pragmatic Online User Experience – Mean scores 
 
In the sociability category, the social dimension received the most negative score 
(?̅?𝑥=2.14), while inviting and friendly had the most positive scores, as rated by 
respondents. While participants rated ACESO favorably in terms of sociability, 
the overall sociability score was lower, in comparison to the other dimensions 
(pragmatic and usability). 
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Question 1 2 3 4 5 6 7 Total Responses Mean 
Social:Unsocial 3 6 5 0 0 0 0 14 2.14 
Polite:Impolite 8 5 1 0 0 0 0 14 1.50 
Personal:Impersonal 9 4 1 0 0 0 0 14 1.43 
Friendly:Unfriendly 12 1 1 1 0 0 0 15 1.40 
Inviting:Uninviting 11 1 2 0 0 0 0 14 1.36 
Table 6.8: Sociability Online User Experience – Summary of responses 
 
 
 
 
Statistic Inviting: Uninviting 
Friendly: 
Unfriendly 
Polite: 
Impolite 
Personal: 
Impersonal 
Social: 
Unsocial 
Min Value 1 1 1 1 1 
Max Value 3 4 3 3 3 
Mean 1.36 1.40 1.50 1.43 2.14 
Variance 0.55 0.83 0.42 0.42 0.59 
Standard 
Deviation 0.74 0.91 0.65 0.65 0.77 
Total 
Responses 14 15 14 14 14 
Table 6.9: Sociability Online User Experience - Descriptive statistics 
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Figure 6.9: Sociability Online User Experience – Mean scores 
 
Examining the Usability category, the respondents rated the consistent and not 
stressful items most favorably (?̅?𝑥=1.21). While the simple dimension still received 
a very positive score, it was rated most unfavorably  (?̅?𝑥=1.47), in comparison to 
other dimensions in the category. Overall, the prototype demonstrated a high 
level of usability among the participants. 
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Question 1 2 3 4 5 6 7 Total Responses Mean 
Not confusing:Confusing 8 3 1 0 0 1 1 14 2.14 
Simple:Complicated 9 5 1 0 0 0 0 15 1.47 
Easy:Difficult 10 3 1 0 0 0 0 14 1.36 
Not tiring:Tiring 10 4 0 0 0 0 0 14 1.29 
Not stressful:Stressful 11 3 0 0 0 0 0 14 1.21 
Consistent:Inconsistent 11 3 0 0 0 0 0 14 1.21 
Table 6.10: Usability Online User Experience – Summary of responses 
 
 
 
 
Statistic Simple: Complicated 
Easy: 
Difficult 
Confusing: 
Not 
confusing 
Not tiring: 
Tiring 
Consistent: 
Inconsistent 
Not stressful: 
Stressful 
Min Value 1 1 1 1 1 1 
Max 
Value 3 3 7 2 2 2 
Mean 1.47 1.36 1.32 1.29 1.21 1.21 
Variance 0.41 0.40 3.82 0.22 0.18 0.18 
Standard 
Deviation 0.64 0.63 1.96 0.47 0.43 0.43 
Total 
Responses 15 14 14 14 14 14 
Table 6.11: Usability Online User Experience - Descriptive statistics 
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Figure 6.10: Usability Online User Experience – Mean scores 
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Chapter 7: Discussion and Conclusion 
 
7.1 Discussion  
The design of the prototype is accessible from any web-enabled mobile device or 
a computer system allows patients of varying levels of computer literacy to 
benefit from it. The prototype makes the cancer survivor plan, currently existing 
in the form of a paper document, more intelligent, smart and dynamic, thus 
bestowing new value to conventional cancer survivor care plans. 
 By tapping a severely underused source of patient data by capturing ODLs 
(Chin, R & Lee, BY, 2008), it is hoped that the system will help detect unusual 
changes in the patient’s health and alert them in a timely manner. This could 
potentially also promote a better understanding of the patient’s own medical 
condition, subsequently leading to better patient-provider communication and 
shared decision-making.  
 The developed prototype is unique in the way it not only incorporates 
personalized breast cancer survivorship plans, but also includes additional value 
added features, such as being able to track and record observations at home 
(ODLs) and personal decision support in the form of timely alerts regarding 
treatment related side-effects, and reminders for follow-up visits. 
In order to assess the usability of the prototype, the study employed a 
combination of qualitative methodology, task analysis as well as an Online User 
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Experience survey. The overall usability results of each of these methods were 
found to be consistent with each other in the findings.  
Overall, the respondents appeared to be very open and willing to use a 
web-application for managing their medical conditions post-treatment. There is 
however a need to improve upon the sociability aspect of the prototype. This was 
verified as a result of consistent results obtained from the usability interview 
session (described in section 4.4) and the Online Experience survey (Table 4.7). 
The results of the study hold important implications for clinical practice. By 
utilizing a personalized tool that incorporates personal decision support, new 
guidelines for breast cancer survivors can be implemented more efficiently, 
simply by updating existing decision rules. Additionally, developing a tool that is 
both: usable as well as acceptable, could result in higher patient education and 
engagement, which, in turn, could improve patient-provider communication. 
Being well informed about their current state of health, patients would be in a 
position to share decision-making with their provider, and ask better, well-
informed questions during their clinic/office visits. 
The study also demonstrates how, by incorporating a standardized 
terminology, such as SNOMED-CT, diverse breast cancer survivorship care 
plans from different providers can be unified, paving the way for value added 
features, such as personal decision support. Moreover, the user feedback and 
opinions gathered through the study could inform the development of future self-
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management applications, which target breast cancer survivors, or other chronic 
ailments that benefit from self-management. 
 
7.2 Limitations 
There are a few limitations that need to be mentioned. The volunteer nature of 
recruitment could imply that the respondents had an inclination for using 
technology in self-management, therefore these respondents may not be a 
representative sample of breast cancer survivors. However, the respondents in 
this study were similar to other breast cancer survivors in that their voices 
echoed similar themes found in the literature conveying habits of breast cancer 
survivors regarding their use of the Internet and technology (Satterlund, McCaul, 
& Sandgren, 2003; Mayer et al., 2007). Furthermore, since all respondents self-
referred, it is possible that they have a particular inclination to participate in 
research studies. The sample was also not representative of minority and other 
under-represented categories. While every effort was made to put fliers where 
minorities would notice, there were no calls from that group. Future studies would 
need to incorporate other means to enroll participants from the minority 
population. Qualitative studies such as observations and note taking are also 
often subject to researcher bias. A mixed-methods approach was therefore 
adopted in the study to account for any inconsistencies in the results. This 
methodology has been widely used to assess the usability and acceptability of 
consumer health applications (Payne et al., 2015; Mirkovic et al., 2014; Hong et 
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al., 2014; Joshi et al., 2013; Kim et al., 2016; Ozok et al., 2013; Osch et al., 
2015). 
 
7.3 Implications and Future Directions 
With the increasing use of technology in the field of consumer health, various 
applications have gone beyond what the traditional provider online portal offers 
and have made self-management of various medical conditions such as cancer 
and other chronic ailments more accessible (Hong et al., 2014; Mirkovic et al., 
2014; Hong et al., 2014; Joshi et al., 2013).  The major contribution of this 
research is the development of an intelligent resource tool, specifically designed 
for survivors of breast cancer. To the best of my knowledge, a tool such as this 
will be the first of its kind. While there do exist generic questionnaire based 
systems, they are a one size fits all solution and are not customized to the 
specific unique needs of an individual. Using the developed prototype, the 
patients will be able to not only keep a log of their daily health related activities, 
but will also be provided with timely information in the form of alerts, triggers or 
reminders of various tasks or items that need attention. Additionally, it will also 
serve as a training tool and resource, providing these patients with pertinent 
information about the various aspects of their long term health, such as physical 
activity, sleep quality and mental health, while educating them about any related 
side effects and symptoms. All participants agreed that ACESO is useful and that 
they would use it in the future for managing their health conditions, if it was made 
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available to them for free. The results of the study support the notion that patient 
support systems for breast cancer survivors, such as ACESO, should be made 
more accessible via the Internet. 
 
7.3.1 Implications for clinical practice 
The development of a breast cancer survivorship application that incorporates a 
standard terminology like SNOMED-CT has the potential to unify different breast 
cancer survivorship plans from a diverse group of providers. This paves the way 
for offering the patients value added features, such as personal decision support. 
In addition, alerts and reminders in the form of messages delivered dynamically 
to the patients offer a quick and efficient way to implement clinical guidelines, 
especially as they get revised and updated (Kapoor, A. & Nambisan, P., 2016).  
This system demonstrates the potential role that more personalized and 
specialized online tools can play in filling the existing gap in the healthcare 
industry today. ACESO transforms the passive paper-format of breast cancer 
survivorship plans into a more interactive, smart and dynamic tool. As patient 
engagement continues to become a vital component of Meaningful Use Stage 2, 
healthcare providers should look at alternative means to more effectively engage 
patients in taking an active role in managing their health in a more interactive 
manner (Kruse et al., 2015; Kapoor, A. & Nambisan, P., 2015). 
ACESO also has the potential to educate breast cancer survivors on 
various survivorship topics. Using the application, survivors can read about 
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various treatment related side-effects, their causes and suggested ways to 
resolve them. Educating survivors in the manner can play a role in enhancing 
patient-provider communication, with the provider being able to communicate 
information to the patient more easily, in a manner that it is well understood by 
the patient. Improved patient-provider communication has been shown to be 
linked to improved patient health outcomes (Stewart, 1995). 
 
7.3.2 Implications for breast cancer survivors 
Most patient portals in their current state, are a missed opportunity due to their 
nature of being very generic and aim to serve the entire patient population using 
a one size fits all approach. There are however special patient groups that could 
greatly benefit from portals that provide specialized functions. Moreover, it has 
been shown that incorporating more personalized and interactive content results 
in more sustained use (Ross et al., 2006). 
Breast cancer survivors can expect to experience several treatment-
related side effects, several weeks after treatment. By employing a clinical 
decision support systems approach and incorporating feedback in the form of 
warnings, alerts and reminders for the patient, the system explores making the 
patient experience more interactive for breast cancer survivors. Having easy 
access to their own personal health information allows the patients to share 
some responsibility in managing their health condition with their provider (Ross & 
Lin, 2003). Subsequently, self-management of treatment related side effects can 
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foster patient empowerment and a sense of being in control of one’s own health.  
Being better informed about their health condition can lead to a more meaningful 
interaction with one’s physician, thus encouraging shared decision making 
(Roberts, Cox, Reintgen, Baile, & Gibertini, 1994). It is hoped that this tool will 
empower these patients, enabling them to take charge of their health on their 
own hands, participate in shared-decision making and ask better, informed 
questions from their provider. 
 
7.3.3 Future Directions 
A major contribution of this study lies in the valuable experience gained from the 
development of the prototype. All the input received from patients will contribute 
in the development of better, more enhanced systems, which may even be 
applied to other areas, in future. 
 Based on the user feedback received and the identification of usability 
issues from this study, the prototype will be further refined to make it more user-
friendly. Future plans include Phase II of this study which involves making 
ACESO available to a much larger group of breast cancer survivors, with the aim 
to assess impact of the app on various patient health outcomes using 
quantitative measures. The tools and methods have received IRB approval and 
most respondents from this research study have expressed interest and 
willingness to participate in the next study phase. 
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 This larger group of survivors will have access to use ACESO over a 
period of two months and Individual patient usage of the application will be 
investigated during this period. Upon the completion of this period, the impact of 
ACESO on various health outcomes, which are described as follows, will be 
assessed: 
Patient-provider communication 
One of the goals of ACESO is to improve patient-provider communication. Most 
studies and instruments developed so far have focused on measuring the 
providers’ quality and level of interaction with their patients. We hope to study the 
impact of ACESO on the patient in their communication with their provider, such 
as being able to ask better, well-informed questions, better comprehending what 
the doctor says, etc.  
 
Attitude towards provider services 
Patient attitude towards the service provider is greatly influenced by the variety 
and quality of products or services they offer. We intend to study the impact of 
ACESO on influencing the patients’ attitude towards their provider. Any 
consequent change in users’ attitude from using ACESO will help guide future 
projects by providers and inform them of the need and impact of tools, such as 
ACESO.  
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Patient-engagement  
One of the primary goals of ACESO is to improve patient engagement by 
providing them the tools (ACESO) required by them to manage their own health 
so they can claim part ownership in the responsibility of taking care of their own 
health, instead of the entire responsibility resting with the physicians or care 
providers. While the study will measure patient activation (individual’s 
confidence, knowledge and skills for self-management), it is also important to 
understand more specifically, the role of ACESO in bringing about patient 
engagement. 
 
Perceived quality of life 
While ACESO will help the patients monitor various aspects of their quality of life 
which are specific to breast cancer patients, such as fatigue, weight, sexual 
function, mental health and sleep quality, it is also important to understand the 
patient’s perception of the role of ACESO in helping them maintain their quality of 
life. This will help in understanding the patients’ perceived utility of ACESO in 
helping them manage various quality of life indicators. 
 
Compliance with follow-up 
One of the goals of ACESO is to help the users stay on track with their follow up 
schedule by using timely reminders of upcoming follow p activities via email as 
well as on the website. Patient compliance with follow up can be measured by 
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logs of each follow up visit (patient self-reported), which may be further verified 
with the patient’s follow up care plan, as described in their breast cancer 
survivorship plan. 
 
It is hoped that this technology would make a positive and significant 
impact on the patient’s life in the form of an active and useful resource, in the 
absence of a similar alternative, for recent breast cancer survivors. 
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UNIVERSITY OF WISCONSIN – MILWAUKEE 
CONSENT TO PARTICIPATE IN RESEARCH 
 
THIS CONSENT FORM HAS BEEN APPROVED BY THE IRB FOR A ONE YEAR PERIOD 
 
1. General Information 
 
Study title:  
Patient acceptance and usability testing of an online breast cancer survivorship tool 
 
Person in Charge of Study (Principal Investigator):  
Dr. Priya Nambisan, Ph.D, Assistant Professor, Department of Health Care and Administration, 
UWM 
 
2. Study Description 
 
You are being asked to participate in a research study.  Your participation is completely 
voluntary.  You do not have to participate if you do not want to. 
 
Study description: 
The purpose of this study is to understand the user’s attitude and usability experience from 
testing an online breast cancer survivorship tool.  The goal of the study is to gather patient 
experience and opinions to guide the development of a user friendly, effective and intuitive 
prototype of the app. The study will consist of a single one-on-one session approximately 90 
minutes. 
3. Study Procedures 
 
What will I be asked to do if I participate in the study? 
If you agree to participate you will be asked to meet with a member of the research team once, 
for a an individual/one-on-one session to help test the app and answer a few questions 
regarding your attitude towards using such apps and your experience from testing the app 
provided to you during the session. 
 
You will only need to meet with a member of the research team once, at a place of your 
convenience: either at the UWM campus, or your residence, or a public meeting place, 
depending on your preference. 
 
The session will consist of the following activities (in order): 
 
1) In-depth interview: Your general opinion towards the availability and use of such an app 
will be gathered via a set of questions you will answer orally. (~20 minutes) 
2) Prototype demo: You will be given a quick demo of the prototype of the app and its 
functions and features. (~10 minutes) 
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3) Usability testing: You will be given a short list of small tasks to perform on the app. You 
will be provided instructions and will use test data to perform the tasks. No personal 
health information will be collected. We will record the time taken by you to complete 
each of the tasks. Instructions will be provided to complete the tasks and you may ask 
for assistance at any time. (~20 minutes) 
4) In-depth interview: Your opinion and experience based on the demo and your testing of 
the app will be recorded. (~20 minutes) 
5) Online anonymous survey: You will be asked to complete an anonymous online survey 
to assess your online experience while testing the app. (~10 minutes) 
 
Your responses to the interview questions as well as your opinions during the prototype 
demo will be audio taped in order to record your responses for further analysis. Recording 
these responses are vital to the research goals and thus is required for participation. All 
data collected, including audio recordings will be de-identified and will not be published in 
whole, or with any accompanying identifying information. 
 
 
4. Risks and Minimizing Risks 
 
What risks will I face by participating in this study? 
There are no foreseeable risks for participating in this research study. All data collected will be 
de-identified and used anonymously for research purposes. 
 
5. Benefits 
 
Will I receive any benefit from my participation in this study? 
While there will be no direct benefit to you, the results of the study will further contribute to the knowledge 
of developing more intuitive and useful personal health applications. The findings of the study will inform 
the development of a more streamlined, user friendly and effective app that is intended to help breast 
cancer survivors as they assume the role of managing their own health after treatment ends. 
6. Study Costs and Compensation 
 
Will I be charged anything for participating in this study? 
You will not be responsible for any of the costs from taking part in this research study. 
 
Are subjects paid or given anything for being in the study? 
Upon successful completion of the study, you will be paid a $20 Target gift card. Please note 
that UWM employees are not eligible for this compensation. 
 
7. Confidentiality 
 
What happens to the information collected? 
All information collected about you during the course of this study will be kept confidential to the 
extent permitted by law. We may decide to present what we find to others, or publish our results 
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in scientific journals or at scientific conferences. Only the PI and student PI will have access to 
the information.  However, the Institutional Review Board at UW-Milwaukee or appropriate 
federal agencies like the Office for Human Research Protections may review this study’s 
records. 
 
This document is the only place that contains any of your personal identifying information. In 
order to protect your confidentiality, this document will be stored securely in a locked cabinet 
until the completion of the study and will subsequently be destroyed after a period of two years. 
 
 
8. Alternatives 
 
Are there alternatives to participating in the study? 
There are no known alternatives available to you other than not taking part in this study. 
  
9. Voluntary Participation and Withdrawal 
 
What happens if I decide not to be in this study? 
Your participation in this study is entirely voluntary. You may choose not to take part in this 
study.  If you decide to take part, you can change your mind later and withdraw from the study. 
You are free to not answer any questions or withdraw at any time. Your decision will not change 
any present or future relationships with the University of Wisconsin Milwaukee. 
 
If you choose to withdraw from the study, we will use the information collected to that point. 
 
10. Questions 
 
Who do I contact for questions about this study? 
For more information about the study or the study procedures or treatments, or to withdraw from 
the study, contact: 
 
Dr. Priya Nambisan  
Assistant Professor  
Department of Health Informatics and Administration  
College of Health Sciences  
University of Wisconsin – Milwaukee  
Northwest Quadrant Building B, Rm #6410  
2400 East Hartford Avenue  
Milwaukee, WI 53201-0413  
Ph: (414) 229-7136; Fax: (414) 229-3373  
Email: nambisap@uwm.edu 
 
Who do I contact for questions about my rights or complaints towards my treatment as a 
research subject? 
The Institutional Review Board may ask your name, but all complaints are kept in confidence. 
122 
 
 
Institutional Review Board 
Human Research Protection Program 
Department of University Safety and Assurances 
University of Wisconsin – Milwaukee 
P.O. Box 413 
Milwaukee, WI 53201 
(414) 229-3173 
 
11. Signatures 
 
Research Subject’s Consent to Participate in Research: 
To voluntarily agree to take part in this study, you must sign on the line below.  If you choose to 
take part in this study, you may withdraw at any time.  You are not giving up any of your legal 
rights by signing this form.  Your signature below indicates that you have read or had read to 
you this entire consent form, including the risks and benefits, and have had all of your questions 
answered, and that you are 18 years of age or older. 
 
 ___________________________________________  
Printed Name of Subject/ Legally Authorized Representative  
 
 ___________________________________________   ____________________  
Signature of Subject/Legally Authorized Representative Date 
 
 
Research Subject’s Consent to Audio Recording: 
 
It is okay to audiotape me while I am in this study and use my audiotaped data in the research. 
 
Please initial:  ____Yes    ____No 
 
Principal Investigator (or Designee) 
I have given this research subject information on the study that is accurate and sufficient for the 
subject to fully understand the nature, risks and benefits of the study. 
 
 ___________________________________________   ____________________  
Printed Name of Person Obtaining Consent Study Role 
 
 ___________________________________________   ____________________  
Signature of Person Obtaining Consent Date 
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Appendix C: 
User testing questionnaires 
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Online User Experience Survey 
Based on your use of ACESO, please rate your online experience based 
on the parameters listed below on the scale provided: 
Valuable   
       
 Not valuable 
Practical   
       
 Not practical 
Relevant   
       
 Irrelevant 
Informative   
       
 Not Informative 
Worthwhile   
       
 Worthless 
Productive   
       
 Not Productive 
Useful   
       
 Not useful 
 
Based on your use of ACESO, please rate your online experience based 
on the parameters listed below on the scale provided: 
Inviting   
       
 Uninviting 
Friendly   
       
 Unfriendly 
Polite   
       
 Impolite 
Personal   
       
 Impersonal 
Social   
       
 Unsocial 
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Based on your use of ACESO, please rate your online experience based 
on the parameters listed below on the scale provided: 
Simple   
       
 Complicated 
Easy   
       
 Difficult 
Confusing   
       
 Not confusing 
Not tiring   
       
 Tiring 
Consistent   
       
 Inconsistent 
Not stressful   
       
 Stressful 
 
 
Please select your age group from the options below: 
 18-24 
 25-29 
 30-39 
 40-49 
 50-59 
 60+ 
 
Race/Ethnicity (Please select an option): 
• African American 
• American Indian or Alaska Native 
• Asian 
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• Caucasian 
• Hispanic or Latino 
• Multi Ethnic 
• Other 
• Unknown 
 
Please indicate your HIGHEST education level completed: 
• Haven't completed High School 
• High School 
• Associates or technical degree 
• Bachelors degree (BA/BS, etc.) 
• Masters degree (MA/MS/MBA, etc.) 
• Doctorate degree (Ph.D.) 
• Other professional degree 
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Current practices and perceived usefulness interview: Talking points 
Q1 After completing your cancer treatment, how well prepared did you feel 
in terms of taking care of yourself and follow up treatments? 
Q2 How open are you towards using technology to help self-manage your 
medical condition(s)?  
Q3 How useful did you find the breast cancer survivorship document given 
to you by your provider after you completed your cancer treatment? 
Q4 Do you think having an app would help/have helped you navigate life 
after breast cancer any better? Why? 
Q5 Do you think more personalized tools (such as apps) to aid breast 
cancer survivors would be useful? Would you use such an app? Why? 
Q6 What features would you like to see in such an app? What would it look 
like? 
Q7 Do you have any concerns from using such an app? If yes, what are 
they? 
Q8 Any other comments for me? 
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Task Analysis: User Instructions 
Below is a list of tasks to perform using the online app provided. Brief instructions are provided for 
you to perform on the website. You may ask for assistance or clarification at any time, as needed. 
Task 1 1) Log In 
a)Open browser and the following website: http://www.ACESO.me 
 
b) Use the following username and password to log in:  
Username: akapoor  
Password: akapoor 
 
Task 2 Find the ‘Report a Symptom’ function and report the following physical symptom: “Upper 
Arm Swelling”. (You may leave the date fields blank) 
Task 3 1) Do you see any alert message appear on top of the home page now? Check 
below. 
 
a. No 
b. Yes 
 
Task 4 Find and answer the Fatigue survey. Pretend that you are Jane Doe while answering the 
survey (instead of actually answering the survey as it pertains to you). 
Task 5 On the Home page, find the ‘Follow-Up Care Due’ section, and record the date for last 
visit for Mammography as 09/01/2015. 
Task 6 On the home page, find the ‘My Health Record’ panel and under ‘Procedures’, note the 
Start and End date for the chemotherapy treatment below: 
 
a. Start Date _________________ 
b. End Date __________________ 
Task 7 Navigate to the Observation Reports page. Observe the graph/chart and locate the last 
recorded fatigue observation (last data point in chart). What fatigue severity level (color) 
does it fall under? 
a. Severe (red) 
b. Moderate (yellow) 
c. Mild (green) 
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Task 8 On the Home page, find the Resources panel to access the Resources page. Name any one 
local breast cancer resource from the list you see on the page:  
_______________________________ 
Task 9 Sign Out 
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Task Analysis:  Administrator Sheet 
 
 Task # Help Requests # Errors 
1 Log In   
2 Report Symptom: Upper Arm Swelling   
3 Observe alert message   
4 Find and answer Fatigue survey   
5 Record date of mammography follow-up   
6 Retrieve dates of chemotherapy treatment   
7 Retrieve last recorded fatigue observation   
8 Name one local resource for breast cancer 
from the list of resources 
  
9 Log Out   
 
 
Notes: 
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Usability and Acceptability Interview: Talking points 
Q1 After having used the app, can you talk more on the usefulness of such 
an app? 
Q2 Can you describe how easy or difficult was it for you to use the app? 
Q3 What are your thoughts on the visual appearance of the app? 
Q4 What did you like the most about the app? 
Q5 What did you like the least about the app? 
Q6 What features would you like to see in such an app? What would it look 
like? 
Q7 What suggestions would you have to improve this app? 
Q8 Would you have any concerns from using this app in real life? 
 
Q9 How willing would you be to use this app, if it were made available to you 
for free? Please explain with reasons. 
 
Q10 Any other comments for me? 
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Appendix D: 
ACESO User Interface 
 
Home page 
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Record Survivor symptoms page 
 
 
My Health Record page 
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My Health Record page: Diagnosis 
 
 
My Health Record page: Procedures 
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My Health Record page: Tests 
 
 
My Health Record page: Drugs Received 
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My Health Record page: Survivor symptoms 
 
 
My Health Record page: Alerts History 
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Record Observations (ODLs) page – Observations Due 
 
 
Follow Up Care page: Follow Up Activities Due 
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Observation Reports page 
 
 
Observation Reports page: Fatigue severity over time 
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Resources page 
 
 
Settings page 
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Contact Us page 
 
 
 
 
 
 
 
 
 
 
 
 
 
144 
 
Appendix E: 
ACESO Database Physical Model 
 
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
RuleId int 11 0 Yes No 
RuleName varchar 50 0 No No 
RuleResource varchar 200 0 No No 
RuleMessage varchar 500 0 No No 
RuleInfoLink varchar 500 0 No Yes 
RuleIsActive tinyint 1 0 No No 
RuleType varchar 4 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
WeightValue decimal 4 1 No Yes 
DateTimeRecorded timestamp 0 0 No Yes 
WeightId int 11 0 Yes No 
ScheduleID int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PTestId int 11 0 Yes No 
SNOMEDId varchar 18 0 No No 
SNOMEDDescrId varchar 18 0 No No 
DateTimeRecorded timestamp 0 0 No Yes 
PTestValue varchar 8 0 No Yes 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PSymptomId int 11 0 Yes No 
SNOMEDId varchar 18 0 No Yes 
SNOMEDDescrId varchar 18 0 No Yes 
SymptomStartDate date 0 0 No Yes 
SymptomEndDate date 0 0 No Yes 
DateTimeRecorded timestamp 0 0 No No 
Comments varchar 100 0 No Yes 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
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Name Type Length Scale PrimaryKey Nullable 
PSQIDURAT tinyint 4 0 No Yes 
PSQIDISTB tinyint 4 0 No Yes 
PSQILATEN tinyint 4 0 No Yes 
PSQIDAYDYS tinyint 4 0 No Yes 
PSQIHSE tinyint 4 0 No Yes 
PSQISLPQUAL tinyint 4 0 No Yes 
PSQIMEDS tinyint 4 0 No Yes 
PSQI tinyint 4 0 No Yes 
DateTimeRecorded timestamp 0 0 No Yes 
SleeplId int 11 0 Yes No 
ScheduleId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
FSF1 int 1 0 No Yes 
FSF2 int 1 0 No Yes 
FSF3 int 1 0 No Yes 
FSF4 int 1 0 No Yes 
FSF5 int 1 0 No Yes 
FSF6 int 1 0 No No 
FSF7 int 1 0 No Yes 
FSF8 int 1 0 No Yes 
FSF9 int 1 0 No Yes 
FSF10 int 1 0 No Yes 
FSF11 int 1 0 No Yes 
FSF12 int 1 0 No No 
FSF13 int 1 0 No No 
FSF14 int 1 0 No No 
FSF15 int 1 0 No No 
FSF16 int 1 0 No No 
FSF17 int 1 0 No No 
FSF18 int 1 0 No No 
FSF19 int 1 0 No No 
Desire decimal 3 1 No No 
Arousal decimal 3 1 No No 
Lubrication decimal 3 1 No No 
Orgasm decimal 3 1 No No 
Satisfaction decimal 3 1 No No 
Pain decimal 3 1 No No 
SFSIFinalScore decimal 3 1 No Yes 
DateTimeRecorded timestamp 0 0 No Yes 
SexualityId int 11 0 Yes No 
ScheduleId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PRulesID int 11 0 Yes No 
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RuleId int 11 0 No No 
PRulesDate timestamp 0 0 No No 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PProviderId int 11 0 Yes No 
ProviderName varchar 45 0 No Yes 
ProviderStreetAddress varchar 60 0 No Yes 
ProviderCity varchar 45 0 No Yes 
ProviderState char 2 0 No Yes 
ProviderZip int 5 0 No Yes 
ProviderPhone int 10 0 No Yes 
ProviderEmail varchar 45 0 No Yes 
ProviderWebsite varchar 60 0 No Yes 
PId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PProcedureId int 11 0 Yes No 
SNOMEDId varchar 18 0 No No 
SNOMEDDescrId varchar 18 0 No No 
Notes varchar 500 0 No Yes 
ProcedureStartDate date 0 0 No Yes 
ProcedureEndDate date 0 0 No Yes 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
DateActivityCompleted date 0 0 No Yes 
PPlanActivityId int 11 0 Yes No 
PPlanActivityScheduleId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PAM1 tinyint 4 0 No Yes 
PAM2 tinyint 4 0 No Yes 
PAM3 tinyint 4 0 No Yes 
PAM4 tinyint 4 0 No Yes 
PAM5 tinyint 4 0 No Yes 
PAM6 tinyint 4 0 No Yes 
PAM7 tinyint 4 0 No Yes 
PAM8 tinyint 4 0 No Yes 
PAM9 tinyint 4 0 No Yes 
PAM10 tinyint 4 0 No Yes 
PAM11 tinyint 4 0 No Yes 
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PAM12 tinyint 4 0 No Yes 
PAM13 tinyint 4 0 No Yes 
PAMRAW tinyint 4 0 No Yes 
PAM_Activation_Score decimal 4 1 No Yes 
IsPre tinyint 1 0 No Yes 
pamlevel tinyint 1 0 No Yes 
DateTimeRecorded timestamp 0 0 No Yes 
PAMId int 11 0 Yes No 
ScheduleID int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
MoodValue tinyint 1 0 No No 
DateTimeRecorded timestamp 0 0 No Yes 
MoodId int 11 0 Yes No 
ScheduleId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PMedicationID int 11 0 Yes No 
SNOMEDId varchar 18 0 No No 
SNOMEDDescrId varchar 18 0 No No 
Notes varchar 500 0 No Yes 
Dosage varchar 45 0 No Yes 
Frequency varchar 45 0 No Yes 
StartDate date 0 0 No Yes 
EndDate date 0 0 No Yes 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PPlanActivityScheduleId int 11 0 Yes No 
ActivityId int 11 0 No Yes 
PId int 11 0 No Yes 
ActivityPlannedStartDate date 0 0 No No 
Frequency varchar 45 0 No Yes 
NextDueDate date 0 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
ActivityId int 11 0 Yes No 
ActivityName varchar 45 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
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BFI1 tinyint 1 0 No No 
BFI2 tinyint 1 0 No No 
BFI3 tinyint 1 0 No No 
BFI4 tinyint 1 0 No No 
BFI5 tinyint 1 0 No No 
BFI6 tinyint 1 0 No No 
BFI7 tinyint 1 0 No No 
BFI8 tinyint 1 0 No No 
BFI9 tinyint 1 0 No No 
BFIFinalScore int 1 0 No No 
DateTimeRecorded timestamp 0 0 No No 
FatigueId int 11 0 Yes No 
ScheduleId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PDiagnosisID int 11 0 Yes No 
SNOMEDId varchar 18 0 No No 
SNOMEDDescrId varchar 18 0 No No 
Notes varchar 500 0 No Yes 
DateDiagnosed date 0 0 No Yes 
PId int 11 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
CESD1 tinyint 4 0 No Yes 
CESD2 tinyint 4 0 No Yes 
CESD3 tinyint 4 0 No Yes 
CESD4 tinyint 4 0 No Yes 
CESD5 tinyint 4 0 No Yes 
CESD6 tinyint 4 0 No Yes 
CESD7 tinyint 4 0 No Yes 
CESD8 tinyint 4 0 No Yes 
CESD9 tinyint 4 0 No Yes 
CESD10 tinyint 4 0 No Yes 
CESDFinalScore int 11 0 No Yes 
DateTimeRecorded timestamp 0 0 No Yes 
DepressionId int 11 0 Yes No 
ScheduleId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
IsLumpKnot tinyint 1 0 No Yes 
IsSwellingWarmth tinyint 1 0 No Yes 
IsChangeSizeShape tinyint 1 0 No Yes 
IsDimplingPuckering tinyint 1 0 No Yes 
IsRedSoreRash tinyint 1 0 No Yes 
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IsInverted tinyint 1 0 No Yes 
IsFluidDischarge tinyint 1 0 No Yes 
IsPainSpot tinyint 1 0 No Yes 
DateRecorded date 0 0 No Yes 
BreastExamId int 11 0 Yes No 
ScheduleId int 11 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
ScheduleId int 11 0 Yes No 
ODLId int 11 0 No Yes 
PId int 11 0 No Yes 
POdlPlannedStartDate date 0 0 No Yes 
Frequency varchar 45 0 No Yes 
NextDueDate date 0 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
PId int 11 0 Yes No 
PLName varchar 45 0 No No 
PMname varchar 45 0 No Yes 
PFName varchar 45 0 No No 
PStartDate date 0 0 No Yes 
PEmail varchar 45 0 No Yes 
PPhone varchar 10 0 No Yes 
PDoB date 0 0 No Yes 
PStreetAddress varchar 60 0 No Yes 
PCity varchar 45 0 No Yes 
PState char 2 0 No Yes 
PZip int 5 0 No Yes 
PUsername varchar 100 0 No Yes 
PPassword varchar 100 0 No Yes 
PVisits mediumint 8 0 No No 
PPLanScan varchar 20 0 No Yes 
GetEmailReminders varchar 1 0 No No 
Ethnicity varchar 30 0 No Yes 
EducationLvl varchar 30 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
ODLId int 11 0 Yes No 
ODLName varchar 45 0 No Yes 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
id varchar 18 0 Yes No 
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effectivetime char 8 0 No No 
active char 1 0 No No 
moduleid varchar 18 0 No No 
sourceid varchar 18 0 No No 
destinationid varchar 18 0 No No 
relationshipgroup varchar 18 0 No No 
typeid varchar 18 0 No No 
characteristictypeid varchar 18 0 No No 
modifierid varchar 18 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
id varchar 18 0 Yes No 
effectivetime char 8 0 No No 
active char 1 0 No No 
moduleid varchar 18 0 No No 
conceptid varchar 18 0 No No 
languagecode varchar 2 0 No No 
typeid varchar 18 0 No No 
term varchar 255 0 No No 
casesignificanceid varchar 18 0 No No 
      
Discriminator Version Schema DDL Clauses   
      
Name Type Length Scale PrimaryKey Nullable 
id varchar 18 0 Yes No 
effectivetime char 8 0 No No 
active char 1 0 No No 
moduleid varchar 18 0 No No 
definitionstatusid varchar 18 0 No No 
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Appendix F: 
ASCO Breast Cancer Survivorship Care Plan 
  General Information 
Patient Name: Patient DOB: 
Patient phone: Email: 
Health Care Providers (Including Names, Institution) 
Primary Care Provider: 
Surgeon:  
Radiation Oncologist: 
Medical Oncologist: 
Other Providers: 
 
Treatment Summary 
Diagnosis 
Cancer Type/Location/Histology Subtype: Diagnosis Date (year): 
 
Stage:   ☐I    ☐II    ☐III    ☐Not applicable 
 
 
Treatment 
Surgery ☐ Yes   ☐No Surgery Date(s) (year): 
 
Surgical procedure/location/findings: 
 
Radiation ☐ Yes   ☐No Body area treated: End Date (year): 
Systemic Therapy (chemotherapy, hormonal therapy, other) ☐ Yes   ☐No 
Names of Agents Used End Dates (year) 
  
  
  
  
Persistent symptoms or side effects at completion of treatment: □ No □ Yes (enter type(s)) : 
 
 
 
  Familial Cancer Risk Assessment 
Genetic/hereditary risk factor(s) or predisposing conditions: 
 
Genetic counseling: □ Yes  □ No                            Genetic testing results: 
 
Follow-up Care Plan 
Need for ongoing (adjuvant) treatment for cancer   ☐ Yes   ☐ No 
Additional treatment name Planned duration Possible Side effects 
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Schedule of clinical visits 
Coordinating Provider When/How often 
  
  
  
  
Cancer surveillance or other recommended related tests  
Coordinating Provider What/When/How Often 
  
  
  
  
Please continue to see your primary care provider for all general health care recommended for a 
(man) (woman) your age, including cancer screening tests. Any symptoms should be brought to the 
attention of your provider:  
1. Anything that represents a brand new symptom; 
2. Anything that represents a persistent symptom; 
3. Anything you are worried about that might be related to the cancer coming back. 
Possible late- and long-term effects that someone with this type of cancer and treatment may 
experience: 
 
 
 
Cancer survivors may experience issues with the areas listed below. If you have any concerns in these 
or other areas, please speak with your doctors or nurses to find out how you can get help with them. 
☐ Emotional and mental health        ☐ Fatigue                    ☐ Weight changes              ☐Stopping 
smoking           
☐ Physical Functioning                        ☐ Insurance               ☐ School/Work                    ☐Financial 
advice or assistance         
☐ Memory or concentration loss      ☐ Parenting               ☐ Fertility                               ☐ Sexual 
functioning 
☐ Other 
  
A number of lifestyle/behaviors can affect your ongoing health, including the risk for the cancer 
coming back or developing another cancer. Discuss these recommendations with your doctor or 
nurse: 
☐Tobacco use/cessation                                                                            ☐ Diet 
☐Alcohol use                                                                                                ☐Sun screen use               
☐Weight management (loss/gain)                                                           ☐Physical activity 
 
Resources you may be interested in:  
 
 
Other comments: 
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